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SECTION  1 
INTRODUCTION 


Parsons  Engineering  Science,  Inc.  (Parsons  ES)  was  retained  by  the  Air  Force  Center 
for  Environmental  Excellence,  Technology  Transfer  Division  (AFCEE/ERT)  under  Air 
Education  and  Training  Command  (AETC)  Contract  No.  F41689-96-D-0710,  Order  No. 
5015  to  prepare  a  corrective  action  plan  (CAP)  to  support  a  risk-based  remediation 
decision  for  contaminated  soil  and  groundwater  at  the  Base  Exchange  (BX)  Service 
Station  at  Tyndall  Air  Force  Base  (AFB)  in  Florida. 

1.1  DESCRIPTION  OF  THE  RISK-BASED  APPROACH 

The  objective  of  risk-based  remediation  is  to  reduce  the  risk  of  specific  chemicals  to 
human  health  and/or  ecological  receptors  such  as  animals  or  plant  life.  For  any  chemical 
to  pose  a  risk,  four  elements  must  exist  at  the  site: 

•  A  source  of  chemical  contamination  that  exceeds  or  could  generate  chemical 
contamination  above  health-protective  or  aesthetic  standards; 

•  A  mechanism  of  contaminant  release; 

•  A  human  or  ecological  receptor  available  for  chemical  contact;  and 

•  A  completed  pathway  through  which  that  receptor  will  contact  the  chemical. 

If  any  one  of  these  four  elements  is  absent  at  a  site,  there  is  no  current  risk.  The 
reduction  or  elimination  of  risk  can  be  accomplished  by  limiting  or  removing  any  one  of 
these  four  elements  from  the  site. 

The  goal  of  this  risk-based  remediation  approach  is  to  find  the  most  cost-effective 
method  of  reducing  present  and  future  risk  by  combining  three  risk  reduction  techniques: 

•  Chemical  Source  Reduction  -  Achieved  by  natural  attenuation  processes  over 
time  or  by  engineered  removals  such  as  free  product  recovery,  soil  vapor 
extraction  (SVE),  or  in  situ  bioventing. 

•  Chemical  Migration  Control  -  Examples  include  natural  attenuation  of  a 
groundwater  plume,  and  SVE  to  prevent  migration  of  hazardous  vapors  to  a 
receptor  exposure  point. 

•  Receptor  Restriction  -  Land  use  controls  and  site  fencing  to  eliminate  chemical 
exposure  until  natural  attenuation  and/or  engineered  remediation  reduce  the 
chemical  source  and/or  eliminate  the  potential  for  chemical  migration  to  an 
exposure  point. 

1.2  RISK-BASED  APPROACH  TASKS 

The  major  tasks  of  this  risk-based  project  are: 

•  Assessing  available  data  and  collecting  any  supplemental  site  characterization 
data  necessary  to  define  the  nature,  magnitude,  and  extent  of  soil  and 
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groundwater  contamination  and  to  document  to  what  degree  natural  attenuation 
processes  are  operating  at  the  selected  sites; 

•  Determining  whether  an  unacceptable  risk  to  human  health  or  the  environment 
currently  exists  or  may  exist  in  the  foreseeable  future  using  applicable  Florida 
Department  of  Environmental  Protection  (FDEP)  guidance  and  regulations, 
quantitative  contaminant  fate  and  transport  models,  and  exposure  concentration 
estimates; 

•  Evaluating  and  recommending  a  remedial  alternative  that  both  reduces  the 
source  of  contamination  and  minimizes  or  eliminates  risks  to  potential  receptors; 
and 

•  Documenting  the  remedial  action  selection  process  in  a  report  that  satisfies 
FDEP  requirements. 

1.3  REGULATORY  REQUIREMENTS 

This  section  describes  Florida's  tiered  approach  for  risk-based  remedial  action  at  sites 
contaminated  with  petroleum  products.  The  Petroleum  Contamination  Site  Cleanup 
Criteria  rule  [Chapter  62.770  of  the  Florida  Administrative  Code  (FAC)]  (FDEP,  1997) 
presents  guidance  for  determination  of  remedial  requirements  for  closure  of  petroleum- 
contaminated  sites,  including  several  mechanisms  for  determining  matrix-specific 
cleanup  criteria.  The  regulations  allow  closure  of  petroleum  release  sites  under  several 
different  scenarios,  including: 

•  No-Further-Action  (NFA)  Proposal  Without  Conditions, 

•  NFA  Proposal  With  Conditions,  or 

•  Monitoring-Only  Proposal  for  Natural  Attenuation. 

A  Remedial  Action  Plan  (RAP)  must  be  prepared  for  sites  that  do  not  meet  the 
requirements  for  NFA  or  Natural  Attenuation.  Closure  of  a  site  under  the  NFA-Without- 
Conditions  alternative  would  allow  unrestricted  future  use  of  the  site  (e.g.,  residential 
land  use),  and  therefore  the  requirements  and  allowable  contaminant  levels  under  this 
alternative  are  the  most  restrictive.  The  NFA-With-Conditions  alternative  requires  that 
appropriate  institutional  or  engineering  controls  be  implemented  to  limit  receptor 
exposure;  sites  seeking  closure  under  this  alternative  are  subject  to  potentially  less 
stringent  cleanup  levels.  A  Natural  Attenuation  Monitoring  Program  is  a  recognized 
means  of  remediating  a  site,  with  the  goal  of  achieving  the  NFA  cleanup  target  levels. 

The  actual  or  potential  beneficial  use  of  the  groundwater  and  susceptibility  of  the 
aquifer  to  contamination  are  considered  in  the  risk-based  corrective  action  program  to 
determine  site-specific  remediation  target  levels.  All  groundwater  of  the  State  of  Florida 
is  classified  according  to  the  following  uses: 

Class  F-I:  Potable  water  use:  groundwater  in  a  single  source 

aquifer  described  in  Rule  62-520.460,  FAC.  that  has  a  total 
dissolved  solids  (TDS)  content  of  less  than  3,000  milligrams  per 
liter  (mg/L)  and  was  specifically  reclassified  as  Class  F-I  by  the 
Commission. 
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Class  G-I:  Potable  water  use:  groundwater  in  a  single-source 

aquifer  that  has  a  TDS  content  of  less  than  3,000  mg/L. 

Class  G-II:  Potable  water  use:  groundwater  in  an  aquifer  that 
has  a  TDS  content  of  less  than  10,000  mg/L,  unless  otherwise 
classified  by  the  Commission. 

Class  G-III:  Non-potable  water  use:  groundwater  in  an 

unconfined  aquifer  that  has  a  TDS  content  of  10,000  mg/L  or 
greater;  or  that  has  a  TDS  content  of  3,000-10,000  mg/L  and  either 
has  been  reclassified  by  the  Commission  as  having  no  reasonable 
potential  as  a  future  source  of  drinking  water,  or  has  been 
designated  by  the  FDEP  as  an  exempted  aquifer  pursuant  to  Rule 
62-28.130(3),  FAC. 

Class  G-IV:  Non-potable  water  use:  groundwater  in  a  confined 
aquifer  that  has  a  TDS  content  of  10,000  mg/L  or  greater. 

The  classification  of  the  groundwater  beneath  the  BX  Service  Station  is  unknown. 

1.3.1  No  Further  Action 

Closure  of  a  petroleum  release  site  under  a  NFA  Proposal  (without  or  with 
conditions)  requires  that  a  site  meet  the  following  criteria: 

•  No  free  product  is  present  (as  specified  in  62-770.680  (l)(a),  FAC); 

•  No  fire  or  explosion  hazard  is  present  due  to  release  of  petroleum  or  petroleum 
products ; 

•  No  "excessively  contaminated  soil"  (as  defined  in  62-770.200,  FAC)  is  present; 
and 

•  Matrix-specific  target  cleanup  levels  are  met. 

The  Petroleum  Contamination  Site  Cleanup  Criteria  rule  (FDEP,  1997)  incorporates 
matrix-specific  Target  Cleanup  Levels  for  petroleum  constituents  in  the  form  of  "look¬ 
up"  tables  or  through  reference  to  other  applicable  regulations  (i.e.,  state  groundwater  or 
surface  water  regulations).  Contaminant  concentrations  in  all  affected  media  at  a  site 
must  be  below  all  applicable  Target  Cleanup  Levels  for  the  site  to  qualify  for  a  NFA 
(with  or  without  conditions)  proposal.  This  comparison  also  is  known  as  a  Tier  I 
assessment. 

The  rule  also  allows  for  the  development  of  alternative  cleanup  standards  based  on  a 
site-specific  risk  assessment  for  use  in  a  NFA  Proposal  with  conditions  (Tier  II 
assessment).  These  site-specific  alternative  cleanup  standards  can  be  used  in  place  of 
those  presented  in  the  look-up  tables. 

1.3.2  Natural  Attenuation  With  Monitoring 

The  FDEP  recognizes  natural  attenuation  with  monitoring  as  a  viable  site 
remediation  strategy.  The  following  criteria  must  be  met  to  demonstrate  that  this  strategy 
is  appropriate  for  a  site: 
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•  No  free  product  is  present  (as  specified  in  62-770.690  (l)(a),FAC); 

•  Contaminated  soil  is  not  present  to  the  extent  that  it  may  increase  cleanup  costs; 

•  Groundwater  contaminant  concentrations  above  applicable  target  cleanup  levels 
are  not  migrating  beyond  a  temporary  point  of  compliance  (POC); 

•  Available  data  show  an  overall  decrease  in  the  mass  of  contamination;  and 

•  Contaminant  concentrations  in  groundwater  do  not  exceed  appropriate  criteria 
(Table  IX  levels,  62-770,  FAC);  or  the  technical  evaluations  (as  specified  in  62- 
770.690  (l)(f),  FAC)  indicate  that  natural  attenuation  is  an  appropriate  remedial 
alternative. 

Natural  attenuation  with  monitoring  requires  the  establishment  of  a  temporary  POC 
based  on  site-specific  conditions  relating  to  land  and  groundwater  use,  potentially 
exposed  populations,  hydrogeology,  and  type  and  concentrations  of  contaminants. 
Concentrations  of  petroleum  compounds  at  the  POC  cannot  exceed  levels  presented  in  the 
rule.  Monitoring  of  natural  attenuation  to  show  plume  stability  and/or  contaminant 
reductions  can  eventually  lead  to  a  proposal  for  NFA  With  or  Without  Conditions. 

1.3.3  Summary 

In  summary,  the  Petroleum  Contamination  Site  Cleanup  Criteria  rule  allows  a  rapid 
determination  of  whether  or  not  a  site  can  qualify  for  a  NFA  proposal  and/or  the 
appropriateness  of  natural  attenuation  with  monitoring  as  a  remedial  strategy.  The  rule 
allows  for  inclusion  of  site-specific  information  in  developing  alternative  cleanup  levels 
for  NFA  with  conditions,  and  provides  guidance  on  preparation  of  a  RAP  if  active 
remediation  is  warranted. 

1.4  REPORT  ORGANIZATION 

This  CAP  consists  of  ten  sections,  including  this  introduction,  and  eight  appendices. 
Site  background,  including  operating  history  and  a  review  of  environmental  site 
investigations  conducted  to  date,  is  provided  in  the  remainder  of  this  section.  Section  2 
summarizes  the  1998  site  characterization  activities  performed  by  Parsons  ES.  Physical 
characteristics  of  the  BX  Service  Station  and  surrounding  environs  are  described  in 
Section  3.  A  Tier  I  evaluation  is  completed  in  Section  4  to  identify  those  site 
contaminants  that  are  considered  chemicals  of  potential  concern  (COPCs).  Section  5 
summarizes  the  nature  and  extent  of  COPC  contamination  at  the  site.  Section  6  addresses 
the  effects  of  natural  chemical  attenuation  processes  that  are  documented  to  be  occurring 
at  the  site,  and  presents  quantitative  chemical  fate  and  transport.  A  Tier  II  evaluation  and 
receptor  exposure  analyses  and  conclusions  are  included  in  Section  7.  A  remedial 
alternatives  evaluation  is  presented  in  Section  8.  Section  9  presents  a  long-term 
monitoring  plan  (LTM).  Section  10  presents  references  used  in  preparing  this  CAP. 

Pertinent  information  from  prior  investigations  is  presented  in  Appendix  A. 
Analytical  data  sheets  and  chain-of-custody  records  are  in  Appendix  B.  Boring  logs, 
groundwater  sampling  forms,  and  well  construction  diagrams  for  all  sampling  activities 
completed  by  Parsons  ES  during  the  March  1998  field  effort  are  included  in  Appendix  C. 
Appendix  D  presents  the  decay  coefficient  calculations.  The  volitization  from  subsurface 
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sources  model  calculations  are  presented  in  Appendix  E.  The  BIOSCREEN  fate  and 
transport  model  results  used  in  the  predictive  chemical  fate  assessment  are  in  Appendix  F. 
Appendix  G  includes  input  and  output  from  the  IEUBK  lead  model.  Cost  tables  from  the 
remedial  alternatives  are  included  in  Appendix  H. 

1.5  SITE  DESCRIPTION  AND  BACKGROUND 

Tyndall  AFB  is  located  in  Bay  County  in  the  Florida  panhandle.  The  BX  Service 
Station  is  an  active  gas  station  located  southwest  of  the  main  runway  and  northeast  of 
Hog  Island  Sound  (Figures  1.1  and  1.2).  Features  of  the  site  include  Building  968,  a 
pump  island,  a  former  tank  pit  located  southwest  of  Building  968,  and  a  currently  in-use 
tank  pit  located  northeast  of  the  pump  island  (Figure  1 .3). 

The  former  tank  pit  contained  underground  storage  tanks  (USTs)  installed  in  1948 
which  stored  leaded  and  unleaded  gasoline.  These  tanks  were  replaced  in  1967.  In 
approximately  1983  to  1984,  the  USTs  were  closed  in  place  and  three  10,000-gallon 
gasoline  USTs  were  installed  east  of  the  pump  island.  One  tank  was  fitted  with  a  fill  line 
directly  over  the  tank.  The  other  two  tanks  were  fitted  with  remote  fill  lines.  Later,  a 
new  set  of  remote  fill  lines  was  laid  parallel  to  the  original  set.  The  original  remote  fill 
lines  were  not  removed  or  plugged.  In  1987,  vapor  probes  indicated  a  release  when  the 
USTs  were  overfilled  through  the  new  remote  fill  lines  and  fuel  leaked  out  into  the 
surrounding  soil  through  the  original  remote  fill  lines.  The  remote  fill  lines  have  been 
replaced  with  direct  fill  lines,  and  one  cubic  yard  of  contaminated  soil  was  removed  from 
the  site  in  May  1994  (BCM  Engineers  Inc.  [BCM],  1995;  Lewis,  1998). 

BCM  conducted  a  Contamination  Assessment  (CA)  between  March  1994  and  April 
1995  at  the  BX  Service  Station.  The  main  objectives  of  the  assessment  were  to  determine 
if  soil  and  groundwater  at  the  site  were  contaminated  and  to  define  the  horizontal  and 
vertical  extent  of  any  identified  contamination.  Soil  samples  were  collected  from  22 
hand-augered  borings  for  headspace  screening  with  an  organic  vapor  analyzer  (OVA). 
Five  of  the  soil  samples  were  sent  to  a  laboratory  for  analysis  of  volatile  organic 
compounds  (VOCs),  total  recoverable  petroleum  hydrocarbons  (TRPH),  and  Resource 
Conservation  and  Recovery  Act  (RCRA)  metals.  Eight  direct-push  groundwater  samples 
were  collected  at  an  average  depth  of  12  feet  below  ground  surface  (bgs)  for  onsite 
analysis  using  United  States  Environmental  Protection  Agency  (USEPA)  Methods  601 
and  602  to  aid  in  the  placement  of  groundwater  monitoring  wells.  Seven  groundwater 
monitoring  wells  were  installed,  and  groundwater  samples  were  collected  for  laboratory 
analysis  of  VOCs,  semivolatile  organic  compounds  (SVOCs),  TRPH,  and  total  lead. 
Slug  tests  were  conducted  at  each  monitoring  well  to  estimate  the  hydraulic  conductivity 
of  water-bearing  zones  (BCM,  1995). 

BCM  conducted  a  Supplemental  CA  between  March  and  June  1997.  Soil  samples 
were  collected  from  23  hand-augered  borings  for  OVA  headspace  screening;  nine  of  the 
soil  samples  were  sent  to  a  laboratory  for  analysis  of  VOCs,  TRPH,  and  RCRA  metals. 
Thirty-three  direct-push  groundwater  samples  were  collected  for  onsite  analysis  to  aid  in 
the  placement  of  groundwater  monitoring  wells,  and  1 1  groundwater  monitoring  wells 
were  installed.  Groundwater  samples  were  collected  from  the  seven  previously  installed 
monitoring  wells  and  1 1  newly  installed  monitoring  wells  for  laboratory  analysis.  Slug 
tests  were  conducted  at  eight  of  the  monitoring  wells  to  estimate  the  hydraulic 
conductivity  of  water-bearing  zones  (BCM,  1 997). 
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BCM  also  performed  a  pump  test  and  several  slug  tests  at  the  BX  Service  Station  in 
March  1998  to  obtain  additional  aquifer  hydraulic  conductivity  data.  Monitoring  well 
MWD- 11-97  was  used  as  the  pumping  well  during  the  pump  test.  Slug  tests  were 
performed  at  MW-01,  MW-03,  MW-02-97,  MW-03-97,  MW-05-97,  MW-06-97,  and 
MW-08-97. 

Pertinent  data  from  the  CA  report,  Supplemental  CA  report,  and  the  1998  pump/slug 
test  report  are  included  in  Appendix  A. 
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SECTION  2 

SITE  CHARACTERIZATION  ACTIVITIES 


Since  1995,  several  soil  and  groundwater  investigations  have  been  conducted  at  the 
BX  Service  Station.  These  investigations  focused  on  characterizing  and  delineating 
dissolved  hydrocarbons  in  groundwater  and  residual  fuel  hydrocarbons  in  soils.  Parsons 
ES  conducted  an  investigation  at  the  site  during  March  1998  to  collect  site-specific  data 
relevant  to  quantifying  the  effects  of  natural  contaminant  attenuation  processes  and  to 
facilitate  development  and  implementation  of  a  risk-based  remedial  action  for  the  BX 
Service  Station.  Soil  gas,  soil,  and  groundwater  were  sampled  to: 

•  Further  delineate  the  extent  of  contamination; 

•  Assess  temporal  trends  in  soil  and  groundwater  contaminant  concentrations; 

•  Support  contaminant  fate  and  transport  analyses;  and 

•  Develop  appropriate  exposure-point  concentrations  to  compare  to  final 
remediation  goals. 

To  the  extent  practicable,  data  collected  during  previous  investigations  were  used  to 
augment  this  study.  Emphasis  was  placed  on  collecting  data  documenting  the  natural 
biodegradation  and  attenuation  of  fuel  hydrocarbons  in  soils  and  groundwater  at  the  site. 

The  March  1998  supplemental  site  characterization  activities  performed  by  Parsons 
ES  at  the  BX  Service  Station  are  briefly  described  in  the  remainder  of  this  section.  Most 
site  characterization  procedures  (i.e.,  soil,  soil  gas,  and  groundwater  sampling  procedures) 
are  described  in  detail  in  the  project  Sampling  and  Analysis  Plan  (SAP)  (Parsons  ES, 
1997a). 

2.1  SCOPE  OF  DATA  COLLECTION  ACTIVITIES 

As  part  of  the  risk-based  remedial  approach  for  the  BX  Service  Station,  field  data 
collection  efforts  focused  on  investigating  specific  chemical  constituents  that  potentially 
pose  a  threat  to  human  health  or  the  environment.  The  chemicals  targeted  for  study  at 
this  site  were  identified  from  previous  site  investigations  and  the  chemical  composition  of 
the  primary  contaminant  source  (i.e.,  release(s)  of  gasoline  from  the  former  USTs).  The 
petroleum  hydrocarbon  and  associated  constituents  identified  and  addressed  as  part  of 
this  study  include  benzene,  toluene,  ethylbenzene,  and  total  xylenes  (BTEX);  methyl 
tertiary  butyl  ether  (MTBE),  polynuclear  aromatic  hydrocarbons  (PAHs);  TRPH  and  lead. 
These  analytes  were  targeted  based  on  previous  site  assessment  results. 

The  risk-based  investigation  for  the  BX  Service  Station  was  conducted  according  to 
the  methodologies  presented  in  the  Work  Plan  for  the  Risk-Based  Investigation  and 
Closure  of  the  Base  Exchange  Service  Station  and  Site  FT-16  (Parsons  ES,  1997b), 
hereafter  referred  to  as  the  work  plan.  The  work  plan  was  developed  according  to 
available  guidelines  and  requirements  of  the  FDEP  to  support  site  closure. 

The  following  sampling  and  testing  activities  were  performed  by  Parsons  ES  during 
March  1998  at  the  site  as  part  of  this  investigation: 
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•  Drilled  six  soil  borings; 

•  Collected  ten  subsurface  soil  samples  for  fixed-base  laboratory  analysis  from  the 
seven  boreholes; 

•  Installed  two  permanent  and  one  temporary  small-diameter  groundwater 
monitoring  wells; 

•  Collected  groundwater  samples  from  seven  existing  groundwater  monitoring 
wells  and  the  three  newly  installed  wells;  and 

•  Collected  three  soil  gas  samples  for  laboratory  analysis  from  two  locations. 

Analytical  method  detection  limit  (mdl)  requirements  were  considered  before  site 
characterization  work  was  initiated  under  the  risk-based  remediation  investigation. 
Suitable  analytical  methods  and  quality  control  (QC)  procedures  were  selected  (Parsons 
ES,  1997a)  to  ensure  that  the  data  collected  under  this  program  are  of  sufficient  quality  to 
be  used  in  a  quantitative  risk  assessment. 

Soil  and  groundwater  samples  were  analyzed  in  the  field  and  by  Quanterra,  Inc.  of 
Arvada,  Colorado;  Tampa,  Florida;  and  Dallas,  Texas.  Soil  gas  samples  were  analyzed  in 
the  field  and  by  Air  Toxics,  Ltd.  of  Folsom,  California.  The  laboratory  data  sheets  and 
chain-of-custody  records  are  presented  in  Appendix  B.  The  analytical  protocol  for  all 
samples  is  summarized  in  Table  2.1.  Table  2.2  summarizes  the  field  and  fixed-base 
laboratory  analyses  performed  by  sampling  location.  These  analyses  and  measurements 
were  performed  for  various  inorganic,  geochemical,  and  physical  parameters  to  document 
natural  biodegradation  processes  and  to  assess  the  potential  effectiveness  of  low-cost 
source  reduction  technologies. 

2.2  SUBSURFACE  SOIL  SAMPLING 

Soil  samples  were  collected  from  six  soil  boreholes  (SB-1  through  SB-6)  to  obtain 
soil  total  organic  carbon  (TOC)  data  and  to  further  characterize  soil  contamination  at  the 
site  at  locations  where  previous  investigations  indicated  relatively  high  soil  contaminant 
concentrations  (Appendix  A).  Soils  were  sampled  to  facilitate  evaluation  of  the  potential 
for  contaminant  partitioning  from  soil  into  groundwater  and  soil  gas,  and  to  assess  the 
magnitude  of  any  changes  in  contaminant  concentrations  that  have  occurred  over  time. 
The  soil  boring  locations  are  presented  on  Figure  2.1.  These  borings  were  advanced 
using  a  Geoprobe®  hydraulic  sampling  rig  as  described  in  the  SAP  (Parsons  ES,  1997a). 

Soil  samples  for  laboratory  or  field  analysis  were  collected  at  regular  intervals  from 
all  boreholes,  both  above  and  below  the  groundwater  surface.  A  total  of  nine  soil 
samples  and  one  duplicate  sample  from  the  six  boreholes  were  submitted  to  Quanterra 
Inc.  for  laboratory  analysis.  Samples  from  all  six  boreholes  were  described  for  lithology 
and  field  screened  for  volatile  organic  vapors  using  an  organic  vapor  meter  (OVM).  Soil 
borehole  information  is  summarized  in  Table  2.3,  and  borehole  logs  and  completion 
diagrams  for  the  newly-installed  wells  are  included  in  Appendix  C.  Soil  analytical  results 
are  summarized  and  discussed  in  Sections  4  and  5. 
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2.3  MONITORING  WELL  INSTALLATION  AND  DEVELOPMENT 

Two  permanent  monitoring  points  (MP-1  and  MP-2)  and  one  temporary  monitoring 
point  (MP-3)  were  installed  during  the  field  effort.  The  purpose  of  MP-1  is  to  better 
define  the  lateral  extent  of  groundwater  contamination  in  the  vicinity  of  the  current  tank 
pit  and  the  pump  island,  to  assess  whether  the  BTEX  plumes  depicted  east  and  west  of 
the  pump  islands  by  BCM  (Appendix  A,  Figure  19)  are  connected,  and  to  obtain  decay 
rate  information.  The  purpose  of  MP-2  is  to  obtain  shallow  groundwater  quality  data 
where  BTEX  was  detected  in  well  MWD- 10-97  (which  has  a  25-foot-long  screen),  to 
better  define  the  lateral  extent  of  the  shallow  groundwater  plume  associated  with  the 
former  tank  pit,  and  to  obtain  decay  rate  information.  The  purpose  of  MP-3  is  to  better 
define  the  lateral  extent  of  the  shallow  groundwater  plume  associated  with  former  tank 
pit.  Table  2.3  summarizes  the  monitoring  well  completions,  and  Figure  2.1  presents  the 
well  locations. 

MP-1  and  MP-2  were  constructed  of  schedule  80  polyvinyl  chloride  (PVC)  screen 
having  an  internal  diameter  (ID)  of  0.5  inch.  MP-3  was  constructed  of  schedule  40  PVC 
screen  with  an  ID  of  0.75  inch.  All  well  casing  and  screen  sections  were  flush-threaded; 
glued  joints  were  not  used.  The  lengths  of  the  screened  intervals  for  the  three  monitoring 
wells  were  6  feet  for  MP-1  and  MP-2  and  3  feet  for  MP-3.  The  field  geologist  recorded 
the  borehole  depth,  the  lengths  of  all  casing  sections,  and  the  depth  to  the  top  of  all 
monitoring  well  completion  materials  placed  in  the  annulus  between  the  casing  and 
borehole  wall. 

A  prepacked  screen  was  utilized  for  MP-1  and  MP-2.  The  prepacked  screens  are  in 
3-foot  sections  with  an  outside  diameter  (OD)  of  1.5  inches  and  an  ID  of  0.5  inch.  The 
inner  component  of  the  prepacked  screen  consists  of  0.5-inch  Schedule  80  PVC  with  0.01 
inch  slots.  The  outer  component  of  the  screen  is  stainless  steel  wire  mesh  with  a  pore  size 
of  0.011  inch.  The  screens  are  prepacked  with  20/40  grade  silica  sand.  For  MP-3, 
medium  to  coarse  silica  sand  was  placed  around  the  screened  interval.  A  filter  pack  seal 
of  hydrated  sodium  bentonite  was  placed  above  the  screen.  Well  completion  diagrams 
are  included  in  Appendix  C. 

MP-1  and  MP-2  were  completed  as  flush  mount  wells  with  a  10  ’/2-inch  diameter 
well  vault  set  in  an  approximately  2-foot  by  2-foot  concrete  pad.  MP-3  was  abandoned 
following  sample  collection  by  pulling  the  PVC  pipe  and  backfilling  the  borehole  with 
sodium  bentonite  chips. 

Prior  to  sampling,  monitoring  wells  were  developed.  Typically,  development 
removes  sediment  from  inside  the  well  casing  and  flushes  fines,  cuttings,  and  drilling 
fluids  from  the  sand  pack  and  the  portion  of  the  formation  adjacent  to  the  well  screen. 
Use  of  the  Geoprobe®  system  to  place  monitoring  wells  eliminates  cuttings  and  drilling 
fluids.  As  a  result,  development  of  monitoring  wells  was  primarily  intended  to  minimize 
the  amount  of  fine  sediment  that  might  accumulate  in  the  casing. 

Monitoring  well  development  was  accomplished  using  a  peristaltic  pump  with 
dedicated  silicon  and  high  density  polyethylene  (HDPE)  tubing.  The  pump  tubing  was 
lowered  to  the  bottom  of  the  wells  so  that  fines  were  agitated  and  removed  from  the  well 
in  the  development  water.  Development  was  continued  until  ten  casing  volumes  of  water 
were  removed  from  the  well  and  the  groundwater  pH,  temperature,  conductivity,  and 
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dissolved  oxygen  (DO)  concentrations  had  stabilized.  Development  logs  are  included  ion 
Appendix  C. 

2.4  GROUNDWATER  SAMPLING 

Groundwater  samples  were  collected  from  the  three  newly  installed  monitoring 
points  and  eight  existing  monitoring  wells  at  the  site  in  March  1998.  The  groundwater 
sampling  locations  are  shown  on  Figure  2.1.  Samples  collected  from  the  ten  wells  were 
analyzed  for  fuel-related  contaminants  and  for  various  inorganic  and  geochemical 
indicators  to  evaluate  natural  chemical  and  physical  attenuation  processes  that  are 
occurring  at  the  site.  Field  and  laboratory  analytical  data  collected  at  each  groundwater 
sampling  location  are  summarized  in  Table  2.2. 

All  monitoring  wells  were  purged  and  sampled  using  a  peristaltic  pump  with 
dedicated  HDPE  and  silicon  tubing.  Purging  consisted  of  removing  groundwater  from 
the  well  until  the  pH,  DO  concentration,  oxidation-reduction  potential  (ORP), 
conductivity,  and  temperature  stabilized. 

Within  24  hours  of  the  purge  event,  groundwater  samples  were  collected  from  the 
monitoring  wells.  The  samples  were  transferred  directly  from  the  peristaltic  pump 
discharge  tubing  into  the  appropriate  sample  containers.  The  water  was  carefully  poured 
down  the  inner  walls  of  the  sample  bottle  to  minimize  aeration  of  the  sample.  Sample 
bottles  for  BTEX,  MTBE,  methane,  and/or  Hach®  field  analyses  were  filled  so  that  there 
was  no  headspace  or  air  bubbles  within  the  container.  One  duplicate  sample  was 
collected  during  the  groundwater  sampling  event. 

Field  and  laboratory  groundwater  analytical  results  are  discussed  in  Sections  4  and  5 
of  this  report.  These  analytical  results  are  used  in  Section  6  to  evaluate  the  natural 
physical,  chemical,  and  biological  processes  that  are  affecting  the  chemicals  of  potential 
concern  (COPCs)  at  this  site. 

2.5  SOIL  GAS  MEASUREMENTS 

Soil  gas  sampling  was  performed  at  the  site  using  both  field  (semi-quantitative)  and 
fixed-base  laboratory  (quantitative)  analyses.  The  purpose  of  soil  gas  sampling  was  to 
assess  the  potential  risk  to  future  workers  at  the  site  from  inhalation  of  volatilized 
contaminants,  and  to  determine  whether  or  not  sufficient  oxygen  (02)  is  available  in  the 
soil  gas  to  sustain  aerobic  fuel  hydrocarbon  biodegradation.  If  02  concentrations  are 
significantly  lower  than  background  values,  and  carbon  dioxide  (C02)  concentrations  are 
higher  than  background  levels,  then  the  occurrence  of  aerobic  fuel  hydrocarbon 
biodegradation  can  be  inferred.  In  addition,  the  02  levels  allow  an  assessment  of  whether 
there  is  sufficient  02  to  sustain  continuing  aerobic  biodegradation  without  engineered 
addition  of  oxygen  via  in  situ  bioventing. 

Soil  gas  samples  were  collected  at  two  locations  (HA-1  and  HA- 15)  from  2  to  3  feet 
below  ground  surface  (bgs)  as  shown  on  Figure  2.1.  All  soil  gas  samples  were  screened 
using  field  instruments  to  measure  02  and  C02,  collected  in  SUMMA®  canisters,  and 
submitted  to  Air  Toxics,  Ltd.  in  Folsom,  California  for  analysis  of  total  petroleum 
hydrocarbons  (TPH)  and  BTEX  using  USEPA  Method  TO-3.  All  samples  were  field 
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screened  using  the  test  equipment  and  methods  specified  in  the  SAP  (Parsons  ES,  1997a). 
Analytical  results  for  soil  gas  samples  are  summarized  in  Sections  4  and  5. 

2.6  EQUIPMENT  DECONTAMINATION  PROCEDURES 

All  downhole  soil  sampling  tools  (e.g.,  stainless  steel  Geoprobe®  pipe)  were  cleaned 
prior  to  collection  of  each  sample  with  a  clean  water/phosphate-free  detergent  mix 
followed  by  a  clean  water  rinse.  Decontaminated  tools  also  were  used  for  installation  of 
the  two  monitoring  wells  and  soil  gas  sampling. 

New,  disposable  HDPE  and  Teflon®  tubing  was  used  to  collect  the  groundwater 
sample  from  each  well.  The  only  other  equipment  requiring  decontamination  was  the 
water  level  indicator  probe.  The  probe  was  decontaminated  prior  to  each  use  with  a  clean 
water/phosphate-free  detergent  mix  followed  by  a  distilled  water  rinse. 

2.7  SURVEYING 

The  newly-installed  monitoring  points  (MP-1  and  MP-2)  at  the  BX  Service  Station 
were  located  by  a  professional  surveyor  (Sea  Level  Surveying  and  Mapping,  Inc.  of 
Panama  City,  Florida).  MP-3  was  abandoned  before  the  survey  was  completed. 
Horizontal  coordinates  were  measured  to  the  nearest  0.1  foot  using  the  incumbent 
coordinate  system,  and  elevations  of  the  top  of  the  PVC  well  casing  were  measured  to  the 
nearest  0.01  foot  relative  to  US  Geological  Survey  (USGS)  benchmarks.  The  survey  tied 
into  two  existing  monitoring  wells.  The  locations  of  soil  boreholes  were  documented  via 
photographs  and  using  a  tape  measure. 

2.8  INVESTIGATION-DERIVED  WASTES  (IDW) 

Soil  cuttings,  unused  soil  samples,  and  decontamination  and  purge  water  and  were 
placed  into  55-gallon,  US  Department  of  Transportation  (DOT)-approved  drums.  All 
drums  were  moved  to  an  on-base  storage  area  for  later  disposal  by  the  base. 

2.9  ANALYTICAL  DATA  QUALITY  ASSESSMENT 
2.9.1  Introduction 

A  Parsons  ES  electronic  Level  III  validation  was  performed  on  the  March  1998 
analytical  results  obtained  from  the  fixed-base  laboratories.  The  validation  included 
internal  data  checks  and  application  of  data  qualifiers  to  the  analytical  results  based  on 
adherence  to  method  protocols  and  project- specific  control  limits.  Method  protocols 
reviewed  included: 

•  Analytical  holding  times, 

•  Method  blanks, 

•  Trip  blanks, 

•  Surrogate  spikes, 

•  Matrix  spikes/matrix  spike  duplicates  (MS/MSDs), 

•  Laboratory  control  samples  (LCSs),  and 
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•  Sample  temperatures  during  shipping  and  storage. 

Data  qualifiers  were  applied  to  analytical  results  during  the  data  validation  process. 
All  data  were  validated  using  method  applicable  guidelines  and  in  accordance  with  the 
National  Functional  Guidelines  for  Organic  Data  Review  (USEPA  1994a)  and  the 
National  Functional  Guidelines  for  Inorganic  Data  Review  (USEPA  1994b).  The 
following  definitions  provide  explanations  of  the  USEPA  (1994a  and  1994b)  qualifiers 
assigned  to  analytical  results  during  data  validation.  The  data  qualifiers  described  were 
applied  to  both  inorganic  and  organic  results. 

U  The  analyte  was  not  present  above  the  reported  sample  quantitation  limit  (SQL). 

J1  The  analyte  was  positively  identified,  but  the  associated  numerical  value  may 
not  be  consistent  with  the  amount  actually  present  in  the  environmental  sample. 
The  data  should  be  considered  acceptable  as  a  basis  for  decision-making  and  are 
usable  for  many  purposes. 

2.9.2  Data  Quality 

Data  quality  for  each  QC  parameter  where  exceptions  were  noted  during  the 
validation  is  summarized  in  this  section.  Only  results  that  exceeded  quality  assurance 
(QA)/QC  criteria  are  presented.  All  frequency  requirements  for  field  sample  collection  of 
QA/QC  samples  (MS/MSDs  and  blanks)  were  met.  The  frequency  requirements  for 
laboratory  specific  method  criteria  QA/QC  also  were  met. 

Samples  were  collected  and  analyzed  as  specified  in  the  methods.  All  samples  are 
representative  of  the  site  and  comparable  with  previous  and  future  investigations  (when 
used  in  accordance  with  the  validation  qualifiers). 

All  sample  results  qualified  as  “U  or  Jl”  and  used  in  accordance  with  data  validation 
qualifiers  applied  are  usable  for  the  purposes  intended.  Results  qualified  as  such 
represent  an  association  to  non-compliant  QC  criteria  which  has  caused  the  reported 
concentration  to  be  estimated.  Project  objectives  do  not  exclude  the  use  of  estimated 
concentrations  and  therefore  the  usability  of  that  data  point  for  project  purposes. 

In  summary,  accuracy  and  precision  were  in  control.  All  method  specific  criteria 
were  in  control. 
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TABLE  2.1 

ANALYTICAL  PROTOCOL  FOR 
GROUNDWATER,  SOIL,  AND  SOIL  GAS  SAMPLES 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


WHERE 

MATRIX 

METHOD 

ANALYZED 

GROUNDWATER 

Ferrous  Iron  (Fe+Z) 

Colorimetric,  Hach  Method  8146 

Field 

Alkalinity  as  Calcium  Carbonate  (CaC03) 

Titrimetric,  Hach  Method  822 1 

Field 

Ammonia  as  Nitrogen  (NH3-N) 

CHEMetrics  Method  1510,  ASTM  4500:  NH3 

Field 

Sulfate  (S04'2) 

Colorimetric,  Hach  Method  805 1 

Field 

Total  Sulfide 

Colorimetric,  Hach  Method  8131 

Field 

Conductivity 

Direct  reading  meter 

Field 

Oxygen 

Direct  reading  meter 

Field 

pH 

Direct  reading  meter 

Field 

Redox  Potential 

Direct  reading  meter 

Field 

Temperature 

Direct  reading  meter 

Field 

BTEX  +  MTBE 

SW8020A 

QUANTERRA8' 

Polynuclear  Aromatic  Hydrocarbons 

SW8310 

QUANTERRA 

Total  Recoverable  Petroleum  Hydrocarbons 

FL-PRO  (C8-C40) 

QUANTERRA 

Methane  (CH4) 

RSK-175 

QUANTERRA 

Nitrate  as  Nitrogen  (N03*'-N) 

E300.0 

QUANTERRA 

Lead 

SW7421 

QUANTERRA 

SOIL 

BTEX 

SW8020A 

QUANTERRA 

Polynuclear  Aromatic  Hydrocarbons 

SW8310 

QUANTERRA 

Total  Recoverable  Petroleum  Hydrocarbons 

FL-PRO  (C8-C40)  1 

QUANTERRA 

Total  Organic  Carbon 

SW9060 

QUANTERRA 

SOIL  GAS 


BTEX 

TO-3 

Air  Toxicsb/ 

Total  Petroleum  Hydrocarbons 

TO-3 

Air  Toxics 

Oxygen 

Direct  reading  meter 

Field 

Carbon  Dioxide 

Direct  reading  meter 

Field 

Notes: 

a /  Quanterra,  Inc.  of  Arvada,  Colorado;  Tampa,  Florida  (TRPH  only);  and  Dallas,  Texas  (methane  only) 
b/  Air  Toxics  LTD.  of  Folsom,  California 
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87  ft.  bgs  =  feet  below  ground  surface  BTEX  =  Benzene,  Toluene,  Ethylbenzene,  and  Xylenes  TOC  =  1  otal  Organic  Carbon 

NA  =  not  applicable  PAHs  =  Polynuclear  Aromatic  Hydrocarbons  DO  =  Dissolved  Oxygen 

TPH  =  Total  Petroleum  Hydrocarbons  TRPH  =  Total  Recoverable  Petroleum  Hydrocarbons  ORP  =  Oxidation  Reduction  Potential 
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TABLE  2.3 

SOIL  BORING  AND  MONITORING  POINT  INSTALLATION  SUMAMRY 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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SECTION  3 

PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 


This  section  describes  the  physical  characteristics  of  the  BX  Service  Station  and 
adjacent  environs  at  Tyndall  AFB,  as  determined  from  data  collected  during  previous  site 
investigations  (BCM,  1997  and  1998)  and  by  Parsons  ES  in  March  1998  as  part  of  the 
risk-based  investigation.  A  summary  of  site  characterization  activities  completed  by 
Parsons  ES  to  supplement  existing  data  is  presented  in  Section  2  of  this  CAP . 

3.1  PHYSIOGRAPHY 

Tyndall  AFB  is  located  in  the  East  Gulf  Coastal  Plain  Physiographic  Province.  This 
province  is  characterized  by  relatively  low  topographic  relief,  predominantly  sandy  soils, 
and  a  gradual  slope  toward  the  Gulf  of  Mexico.  Physiographic  districts  within  the  Gulf 
Coastal  Plain  at  Tyndall  AFB  include  predominantly  Coastal  Lowlands.  The  Coastal 
Lowlands  occur  at  approximately  25  feet  above  mean  sea  level  (msl)  and  include  coastal 
areas,  and  adjacent  flood  plains.  The  Coastal  Lowlands  are  characterized  by  flat,  poorly 
drained  topography  near  the  coast  and  in  the  flood  plains  of  major  rivers.  White  sand 
beaches  and  sand  ridges  typically  border  the  coastline  while  flatlands  and  swamps  extend 
10  to  15  miles  inland.  Landforms  in  the  Coastal  Lowland  reflect  their  origin  in  a  near¬ 
shore  environment. 

3.2  REGIONAL  GEOLOGY 

Bay  County  is  located  in  the  south-central  part  of  the  Florida  Panhandle.  The  county 
is  situated  on  the  western  flank  of  the  Appalachicola  Embayment,  the  regional  geologic 
structure  influencing  the  subsurface  sediments.  The  embayment  is  a  relatively  shallow 
basin  between  the  Ocala  and  Chattahoochee  uplifts.  Bay  County  is  underlain  by 
Cenozoic  sediments  approaching  3,500  feet  in  thickness.  The  county  is  relatively  flat  in 
relief  and  is  mostly  covered  with  Pleistocene  to  recent  age  quartz  sands. 

The  county  has  four  physiographic  provinces  which  include:  the  sand  hills  in  the 
northern  section,  the  sinks  and  lakes  in  the  north-central  section,  the  flat-woods  forest 
located  below  an  elevation  of  70  feet  msl  (covers  most  of  Bay  County),  and  the  beach 
dunes  and  wave-cut  bluffs  of  the  Gulf  Coast.  The  beach  dune  deposits  are  the  youngest 
sediments  in  the  basin  and  are  the  most  rapidly  changing  physiographic  feature.  The  land 
forms  along  the  coast  are  composed  of  barrier  islands,  coastal  ridges,  estuaries,  lagoons, 
relief  spits  and  bars,  and  sand  dune  ridges.  In  Bay  County,  eight  terraces  have  been 
mapped  based  on  their  elevations.  These  terrace  deposits  can  be  up  to  100  feet  thick  near 
the  coast,  and  become  thinner  inland. 

3.3  REGIONAL  HYDROGEOLOGY 

The  hydrostratigraphic  units  in  Bay  County  are  the  Surficial  Aquifer  System, 
Intermediate  Aquifer  System  or  Confining  Unit,  and  Floridan  Aquifer  System.  All 
lithostratigraphic  units  can  usually  be  correlated  on  the  basis  of  lithology  and  fossil 
occurrence. 

The  Surficial  Aquifer  System  contains  the  undifferentiated  Quaternary  sediments  and 
the  Citronelle  Formation.  The  typical  lithology  of  the  surficial  aquifer  is  primarily  fine  to 
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coarse  quartz  sand,  with  clay,  silt,  and  gravel,  and  clayey  sand  and  sandy  clay  lenses. 
Limonite-cemented  zones,  shell  beds,  and  carbonates  are  also  common.  The  thickness  of 
the  surficial  aquifer  varies  from  40  to  100  feet  and  the  elevation  of  the  water  table  varies 
from  0  to  30  feet  above  msl.  The  water  within  the  Surficial  Aquifer  System  is  generally 
unconfined,  however,  beds  of  low  permeability  may  cause  semi-confmed  or  locally 
confined  conditions  in  its  deeper  parts.  Water  table  elevations  and  horizontal  gradients 
generally  reflect  contours  of  the  land  surface.  Terraces  influence  groundwater  occurrence 
and  movement  due  to  the  elevations  of  terraces  relative  to  adjacent  land,  in  addition  to 
size  and  the  grading  of  the  sands  and  locations  of  bodies  of  water. 

The  Intermediate  Aquifer  System  or  Confining  Unit  contains  the  Alum  Bluff  Group 
and  Intracoastal  Formation.  The  typical  lithology  of  the  Intermediate  Aquifer  System  or 
Confining  Unit  is  clay,  sand,  sandy  clay,  argillaceous  limestone,  shell  beds,  and 
occasional  carbonate  beds  or  lenses.  The  thickness  of  this  unit  varies  from  210  to  230 
feet  and  the  elevation  of  the  top  of  this  unit  varies  from  -30  to  -70  feet  below  MSL.  The 
Intermediate  Aquifer  System  or  Confining  Unit  is  widespread  in  Florida  and  provides  an 
effective  aquitard  for  the  Floridan  Aquifer  System.  In  places,  this  unit  contains 
principally  poorly-yielding  to  non-yielding  strata,  hence  the  term  “Intermediate 
Confining  Unit.”  In  other  places,  one  or  more  low-to  moderate-yielding  aquifers  may  be 
interlayered  with  the  virtually  impermeable  confining  beds.  Even  though  Bay  County 
contains  both  hydrogeologic  situations,  only  the  confining  unit  occurs  in  Southern  Bay 
County.  Therefore,  there  should  be  negligible  leakage  between  the  Surficial  Aquifer 
System  and  the  Floridan  Aquifer  System  at  and  near  Tyndall  Air  Force  Base. 

The  Floridan  Aquifer  System  contains  the  Bruce  Creek  Limestone,  St.  Marks 
Formation,  Chattahoochee  Formation,  Suwannee  Limestone,  Marianna  Limestone  and 
Ocala  Limestone.  The  typical  lithology  of  the  Floridan  Aquifer  System  is  vuggy, 
fossiliferous,  micro-crystalline  to  granular,  argillaceous  to  sandy,  porous  limestone  and 
dolomite.  The  limestone  and  dolomite  may  be  interbedded  with  dolomitic  sand,  silt  and 
clay  beds.  The  Ocala  Limestone  forms  one  of  the  most  permeable  zones  within  the 
Floridan  Aquifer  System.  The  extensive  development  of  secondary  porosity  by 
dissolution  and  dolomitization  has  greatly  increased  the  permeability  of  the  unit.  The 
thickness  of  the  Floridan  Aquifer  System  varies  from  900  to  1 ,000  feet  and  the  elevation 
of  the  top  of  this  unit  varies  from  -270  to  -320  feet  below  msl. 

When  intra-aquifer  confining  beds  are  present,  the  Floridan  Aquifer  System  can  be 
subdivided  into  an  upper  and  lower  aquifer.  The  Floridan  Aquifer  System  is  well 
confined  in  southern  and  central  Bay  County. 

3.4  SITE  GEOLOGY  AND  HYDROGEOLOGY 

Site  geology  is  characterized  by  2  feet  of  fill  material  overlying  a  fine  to  medium 
grained  sand.  The  groundwater  depth  at  the  site  is  approximately  5  feet  bgs. 
Groundwater  surface  elevations  measured  in  March  1998  are  summarized  on  Table  3.1 
and  Figure  3.1.  Groundwater  contour  maps  from  previous  investigations  are  presented  in 
Appendix  A.  The  contours  indicate  that  groundwater  flows  toward  the  west  and 
northwest  at  a  hydraulic  gradient  which  ranges  from  0.003  to  0.005  foot  per  foot  (ft/ft), 
with  an  average  hydraulic  gradient  of  0.004  ft/ft  (Figure  3.1).  BCM  (1998)  performed 
slug  tests  on  multiple  wells  and  a  pump  test  at  the  site.  Slug  test  data  indicate  that  the 
hydraulic  conductivity  of  the  surficial  deposits  at  the  site  ranges  from  approximately 
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0.0022  to  0.0177  centimeters  per  second  (cm/sec){6  to  50  feet  per  day  (ft/day)}  with  an 
average  of  approximately  0.0099  cm/sec  (28  ft/day).  Pump  test  data  indicate  that  the 
hydraulic  conductivity  of  the  surficial  deposits  at  the  site  ranges  from  approximately 
0.0089  to  0.013  cm/sec  (25  to  37  ft/day)  with  an  average  of  approximately  0.011  cm/sec 
(32  ft/day).  The  slug  and  pump  test  results  are  presented  in  Appendix  A.  Based  on  a 
hydraulic  gradient  of  0.004  ft/ft,  a  hydraulic  conductivity  of  30  ft/day,  and  an  estimated 
effective  porosity  of  25  percent  for  sand  (Spitz  and  Moreno,  1996),  the  average  advective 
groundwater  velocity  at  the  site  is  0.48  ft/day  (175  ft/year). 

3.5  SITE  TOPOGRAPHY  AND  SURFACE  WATER  HYDROLOGY 

The  BX  Service  Station  and  the  surrounding  area  have  relatively  flat  topography, 
with  ground  elevations  at  the  site  at  approximately  30  feet  above  the  msl.  Surface  water 
hydrology  around  the  site  is  dominated  by  the  stormwater  sewer  system.  Tyndall  AFB 
occupies  approximately  28,000  acres  on  a  narrow  16-mile  long  peninsula  bordered  by  St. 
Andrew  and  East  Bays  to  the  North,  the  Gulf  of  Mexico  and  St.  Andrew  Sound  to  the 
south,  and  St.  Andrew  Bay  to  the  west.  Topographic  depressions  which  intersect  the 
water  table  create  shallow  fresh-water  pools  throughout  the  Base.  The  closest  surface 
water  body  to  the  BX  Service  Station  is  Hog  Island  Sound,  which  is  located 
approximately  1,500  feet  to  the  southwest. 

3.6  CLIMATOLOGICAL  CHARACTERISTICS 

Tyndall  AFB  has  a  humid,  semitropical  climate.  Daily  average  temperature  in  the 
hottest  summer  months,  July  and  August,  may  range  from  a  low  of  70°F  to  a  high  of 
88°F,  with  an  average  of  approximately  82°F.  Winters  are  mild,  with  occasional  frost 
from  November  through  February.  During  the  coldest  months,  December  and  February, 
the  temperature  may  be  as  low  as  18°F  or  as  high  as  74°F,  with  the  average  around  50°F. 
Average  annual  rainfall  is  approximately  64  inches  and  ranges  from  3.5  inches  in  October 
to  almost  9  inches  in  July. 

3.7  WATER-SUPPLY  WELL  SURVEY 

Groundwater  use  in  the  Tyndall  AFB  area  is  restricted  to  industrial  wells  completed 
in  the  Floridan  Aquifer.  Three  water  supply  wells  have  been  identified  in  the  vicinity  of 
the  BX  Service  Station.  These  wells  include  Backup  Well  #1  at  Building  250,  Backup 
Well  #2  at  Building  722,  and  Backup  Well  #3  at  Building  652.  Backup  Well  #1  is 
located  approximately  3,200  feet  east-southeast  of  the  site;  Backup  Well  #2  is  located 
approximately  1,350  feet  east  of  the  site;  and  Backup  Well  #3  is  located  approximately 
850  feet  north  of  the  site.  All  three  wells  identified  are  completed  in  the  Floridan  aquifer 
at  a  depth  of  645  feet  bgs  with  surface  casing  set  at  depths  ranging  from  338  to  360  feet. 
These  wells  are  used  as  a  backup  water  supply  for  community  use  and  have  pumping 
capacities  ranging  from  350  to  500  gpm.  Table  3.2  presents  additional  information 
concerning  the  industrial  wells  near  the  BX  Service  Station,  including  location, 
construction  details,  and  capacity. 
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TABLE  3.1 

SUMMARY  OF  MONITORING  WELL  GAUGING  DATA 

March  19, 1998 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Well 

Identification 

Top  of  Casing 
Elevation 

Depth  of 
Screened  Interval 

Depth  to 
Water 

Water  Table 

Elevation 

(ft  msl/ 

(ft  bgs) b/ 

(feet  btoc) d 

(ft  msl) 

MW-01 

30.85 

6.5-16.5 

4.97 

25.88 

MW-03 

29.78 

6.5-16.5 

4.37 

25.41 

MW-04 

30.12 

4.5-14.5 

4.45 

25.67 

MW-05 

29.38 

1-11 

4.39 

24.99 

MW-06 

28.44 

7-17 

3.36 

25.08 

MW-07 

29.00 

5.5-15.5 

3.94 

25.06 

MW-08 

29.37 

5.3-15.3 

4.11 

25.26 

MW-09 

30.26 

5.5-15.5 

4.71 

25.55 

MWD-01-97 

30.14 

35.8-45.8 

6.22 

23.92 

MW-02-97 

29.66 

2-12 

3.85 

25.81 

MW-03-97 

29.36 

3-13 

5.07 

24.29 

MWD-04-97 

29.12 

25.6-35.6 

4.15 

24.97 

MW-05-97 

28.66 

3-13 

4.16 

24.50 

MW-06-97 

28.97 

3-13 

4.12 

24.85 

MW-07-97 

29.55 

3-13 

4.33 

25.22 

MW-08-97 

29.02 

3-13 

3.97 

25.05 

MWD-09-97 

29.06 

3.2-28.2 

4.26 

24.80 

MWD-10-97 

29.24 

3.5-28.5 

4.64 

24.60 

MWD-11-97 

29.20 

2.8-27.8 

4.65 

24.55 

MP-1 

29.62 

2.5-8.5 

4.37 

25.25 

MP-2 

29.41 

3. 2-9.2 

4.65 

24.76 

a /  ft  msl  =  feet  above  mean  sea  level 
b/  ft  bgs  =  feet  below  ground  surface 
c/  ft  btoc  =  feet  below  top  of  casing 
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TABLE  3.2 

SUPPLY  WELL  INFORMATION 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Well 

Tyndall  AFB  Facility  No. 

NFWMD  No. 

Backup  Well  #1 

Building  250 

250 

10 

Backup  Well  #2 

Building  722 

722 

9 

Backup  Well  #3 
Building  652 

652 

8 

Use  Classification  * 

C 

C 

C 

Existing/Proposed 

Abandoned/Will  Abandon 

Existing 

Existing 

Existing 

Casing  Diameter  (in) 

16 

32/12** 

16 

Total  Well  Depth  (ft) 

645 

645 

645 

Casing  Depth  (ft) 

345 

360 

338 

Pumping  Capacity  (GPM) 

350 

350 

500 

Pump  Type 

Turbine 

Turbine 

Submers. 

Pump  Horsepower  (hp) 

40 

30 

50 

Mean  Withdrawal/Day  (GPD) 

Backup 

Backup 

Backup 

Flow  Meter 

Yes 

Yes 

Yes 

Aquifer  (if  known) 

FL 

FL 

FL 

Section 

7 

7 

i 

Township 

5  S 

5  S 

5  S 

Range 

13  W 

13  W 

14  W 

Longitude 

30°  04' 

30°  04' 

30°  04' 

Latitude 

85°  35' 

85°  35' 

85°  34' 

Present  CUP  Number 

S850312 

S850312 

S850312 

Present  Permitted 

Consumption  Capacity 

240,000 

240,000 

240,000 

Requested  Consumption 

Capacity 

504,000 

504,000 

720,000 

*  =  NTNC-Nontransient,  Noncommunity;  C-Community;  NC-Noncommunity; 
OPS-Other  Public  Supply;  IRR/OOU-Irrigation  Well/Other  Outside  Use 
**  =  Well  722  is  32"  cased  for  120',  12"  cased  for  242’ 

UNK  =  Unknown 
N/A  -  Not  Applicable 
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SECTION  4 

TIER  1  ANALYSIS  AND  IDENTIFICATION  OF  CHEMICALS  OF 

POTENTIAL  CONCERN 


This  section  presents  a  screening-level  Tier  1  analysis  used  to  select  the  COPCs  that 
are  the  focus  of  this  CAP.  The  COPCs  for  the  site  are  identified  in  the  Tier  1  analysis 
based  on  estimated  risks  to  human  health  posed  by  maximum  detected  contaminant 
concentrations. 

4.1  REGULATORY  REVIEW  OF  THE  TIER  1  SCREENING  PROCESS 

As  an  initial  step  in  determining  the  necessity  for  remedial  action,  representative 
concentrations  of  site  contaminants  are  compared  to  the  NFA-With-Conditions  (Direct 
Exposure  II)  generic  target  cleanup  levels  (TCLs)  for  soil,  which  are  presented  in  the 
Petroleum  Contamination  Site  Cleanup  Criteria  (FDEP,  1997).  Contaminant  soil 
concentrations  must  be  below  the  Direct  Exposure  II  presented  in  Table  IV  (based  on 
applicable  groundwater  criteria  specified  in  62-770.680  (l)(c),  FAC).  Concentrations  of 
COPCs  in  groundwater  must  be  below  background  concentrations  or  less  than  levels 
presented  in  Table  V.  Maximum  dissolved  site  contaminant  concentrations  also  are 
compared  to  the  Table  IX  Natural  Attenuation  Source  Default  Values.  This  comparison 
provides  an  initial  assessment  of  the  potential  appropriateness  of  monitored  natural 
attenuation  as  a  remedial  alternative. 

The  maximum  soil  contaminant  concentrations  were  not  compared  to  the  leachability 
TCLs  presented  in  Table  IV  of  FDEP  (1997).  The  leachability  criteria  were  established 
to  ensure  that  leaching  of  residual  contamination  adsorbed  to  soil  particles  will  not  result 
in  significant  impairment  of  groundwater  quality.  At  the  BX  Service  Station,  the  vadose 
zone  is  thin  (approximately  4  to  5  feet  thick),  the  pavement  limits  percolation  of 
precipitation  through  site  soils,  and  groundwater  is  continually  or  seasonally  in  direct 
contact  with  contaminated  soil,  minimizing  the  significance  of  downward  leaching  of 
contaminants  from  the  vadose  zone  to  the  water  table.  In  addition,  the  impacts  of  site 
contamination  on  groundwater  quality  have  been  demonstrated  by  the  results  of  several 
years  of  groundwater  monitoring.  The  gradual  desorption  of  residual  fuel  contaminants 
from  the  soils  and  dissolution  into  the  groundwater  is  significant  to  the  extent  that  the 
contaminants  in  soils  represent  a  continuing  source  of  groundwater  contamination.  The 
length  of  time  that  the  soil  contamination  will  continue  to  cause  groundwater  contaminant 
concentrations  to  exceed  Tier  1  TCLs  (Table  V  levels  in  Chapter  62-770)  is  addressed  in 
Section  6. 

Those  analytes  with  site  concentrations  that  exceed  the  appropriate  TCLs  are 
considered  to  be  COPCs,  and  are  retained  for  further  analysis  concerning  the  risk- 
reduction  requirements  for  the  site.  The  nature  and  extent  of  these  COPCs  are  described 
more  fully  in  Section  5.  Quantitative  fate  and  transport  are  conducted  and  presented  in 
Section  6. 

4.2  PRELIMINARY  CONCEPTUAL  SITE  MODEL  REVIEW 

Figure  4.1  presents  the  preliminary  conceptual  site  model  (CSM)  developed  for  the 
BX  Service  Station.  The  model  was  developed  using  data  collected  during  previous  site 
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investigations,  and  is  based  on  a  review  of  potential  receptors  and  feasible  exposure 
scenarios.  The  purpose  of  developing  a  CSM  is  to  guide  the  evaluation  of  available  site 
information,  including: 

•  Potential  contaminant  sources; 

•  Media  affected  by  contaminant  releases; 

•  Mechanisms  of  contaminant  release  (e.g.,  leaching  and  volatilization); 

•  Potential  human  and  ecological  receptors; 

•  Potential  receptor  exposure  points  based  on  conservative,  reasonable  land  use 
assumptions;  and 

•  Routes  of  possible  receptor  exposure  (e.g.,  inhalation,  ingestion,  or  dermal  contact). 

The  CSM  also  was  developed  to  provide  an  outline  for  addressing  all  media-specific, 
current  and  future  exposure  scenarios  at  the  BX  Service  Station.  The  CSM  has  been 
constructed  to  identify  potentially  completed  receptor  exposure  pathways.  For  an 
exposure  pathway  to  be  completed,  there  must  be  a  contaminant  source,  a  release 
mechanism,  a  contaminant  migration  pathway,  an  exposure  point,  a  receptor,  and  an 
exposure  route.  If  any  of  these  components  is  missing,  the  pathway  is  considered 
incomplete,  and  receptors  are  not  at  risk  from  exposure  to  site  contaminants. 

The  leaking  UST  fuel  supply  lines  at  the  current  tank  pit  have  been  replaced,  and  the 
USTs  at  the  former  tank  pit  were  emptied  and  closed  in  place.  Therefore,  the  initial 
contaminant  sources  have  been  removed.  Based  on  the  CSM,  air,  soil,  surface  water,  and 
shallow  groundwater  represent  the  potentially  affected  physical  media  at  or  downgradient 
from  the  BX  Service  Station  (Figure  4.1).  On  the  basis  of  available  site-specific 
information,  current  and  future  land  use  at  the  BX  Service  Station  is  assumed  to  be 
industrial/commercial  as  opposed  to  residential.  Potential  release  mechanisms  and 
pathways  by  which  contaminants  could  migrate  to  and  impact  potential  receptors,  and 
that  will  be  evaluated  during  the  data  analysis  process,  include  the  following: 

•  Volatilization  of  subsurface  contaminants  into  the  soil  vapor  and  the  atmosphere 
and  inhalation  of  the  volatilized  contaminants  by  interim  workers  and 
aboveground  receptors; 

•  Dermal  contact  or  incidental  ingestion  of  contaminated  soil  by  site  workers  (e.g., 
during  excavation  activities); 

•  Ingestion  of  contaminants  by  ecological  receptors  (e.g.,  burrowing  animals  and 
their  predators); 

•  Soil  contaminants  leaching  to  groundwater  and  dermal  contact  or  incidental 
ingestion  of  contaminated  groundwater  by  site  workers  (e.g.,  during  excavation 
activities); 
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•  Migration  of  dissolved  contaminants  in  the  groundwater  and  ingestion  by  an 
aboveground  receptor  either  through  a  groundwater  withdrawal  point  or 
groundwater  discharging  to  surface  water. 

4.3  TIER  1  SCREENING  ANALYSIS 

It  is  the  intention  of  the  Air  Force  to  obtain  FDEP  approval  for  a  corrective  action  for 
the  BX  Service  Station  that  will  protect  potential  receptors  from  unacceptable  exposures 
to  site-related  chemicals.  To  accomplish  this  objective,  the  COPCs  that  drive  potential 
risks  and  impact  the  final  remedial  requirements  at  this  site  were  identified. 

FDEP  (1997)  Tier  1  TCLs  are  based  on  1)  analyte-specific  toxicity  data;  2)  an 
exposure-pathway-specific  cancer  target  risk  limit  of  10'6  (i.e.,  there  is  an  added  lifetime 
cancer  risk  for  people  near  the  site  of  1  additional  cancer  above  the  normal  background 
level  in  1  million  people,  expressed  as  10'6  or  1  in  1  million)  and  a  noncancer  hazard 
quotient  less  than  or  equal  to  1;  and  3)  conservative  receptor  exposure  assumptions. 

4.3.1  Tier  1  Screening  Analysis  for  Soil 

TCLs  for  direct  exposure  of  industrial  workers  (Direct  Exposure  II)  were  selected  as 
the  appropriate  set  of  Tier  1  screening  values  for  soil  at  the  BX  Service  Station.  The 
FDEP  (1997)  guidance  provides  industrial-scenario  TCLs  for  petroleum  constituents  in 
soil  that  incorporate  risks  posed  by  the  dermal  contact,  ingestion,  and  inhalation  exposure 
pathways.  Table  4.1  compares  the  maximum  site  concentrations  for  each  compound 
measured  in  soil  at  the  BX  Service  Station  during  the  1997  supplemental  CA 
investigation  (BCM,  1997)  and  the  1998  risk-based  sampling  event  to  the  Direct- 
Exposure  II  TCLs.  The  soil  contamination  “hotspots”  detected  during  the  CA  (BCM, 
1995)  were  resampled  in  March  1998;  therefore,  the  March  1998  data  are  used  for  the 
Tier  I  screening  in  place  of  the  1995  data.  Based  on  these  comparisons,  no  chemicals  are 
identified  as  site  COPCs  in  soil.  Benzene  was  not  detected  in  any  sample;  however,  the 
method  detection  limit  (mdl)  for  benzene  associated  with  the  1998  sample  SB-5  (4.5  -5 
feet  bgs),  was  higher  than  the  Tier  I  TCL  of  1 .5  mg/kg  by  0.9  mg/Kg.  Because  benzene 
was  detected  in  shallow  groundwater,  it  is  suspected  to  be  present  in  soil.  Therefore, 
benzene  could  not  at  eliminated  as  a  COPC. 

4.3.2  Tier  1  Screening  Analysis  for  Groundwater 

The  Tier  1  groundwater  TCLs  presented  by  the  FDEP  (1997)  and  used  in  this  CAP 
are  based  on  the  conservative  assumption  of  unrestricted  future  use  of  groundwater  (e.g., 
use  as  a  drinking  water  source).  Comparisons  of  the  TCLs  for  unrestricted  groundwater 
use  to  maximum  concentrations  of  compounds  detected  in  groundwater  samples  collected 
in  May  1997  (BCM,  1997)  and  March  1998  are  presented  in  Table  4.2.  Based  on  these 
comparisons,  benzene,  ethylbenzene,  toluene,  total  xylenes,  naphthalene,  TRPH,  MTBE, 
and  lead  are  identified  as  the  COPCs  in  site  groundwater.  It  should  be  noted  that,  for  all 
of  the  analytes,  the  concentrations  exceeding  Tier  1  TCLs  were  delineated  within  the 
monitoring  well  network,  and  therefore  appear  to  be  localized  occurrences  at  the  site. 
Maximum  dissolved  contaminant  concentrations  from  March  1998  also  are  compared  to 
Table  IX  Natural  Attenuation  Source  Default  Values  in  Table  4.2.  The  BTEX 
compounds,  MTBE,  and  naphthalene  exceeded  their  default  values. 
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As  with  the  soil  screening,  several  of  the  non-detected  chemicals  had  mdls  that  were 
elevated  above  the  Tier  1  screening  level  due  to  sample  dilution  at  the  laboratory.  These 
chemicals  were  benzo(a)anthracene,  benzo(a)pyrene,  benzo(b)fluoranthene, 
benzo(k)fluoranthene,  dibenzo(a,h)anthracene,  and  indeno(l,2,3-cd)pyrene.  The  largest 
difference  between  a  mdl  and  a  Tier  I  screening  level  in  groundwater  was  0.61  pg/L  for 
dibenzo(a,h)anthracene  from  MW-03.  The  low  magnitude  of  these  differences  indicate 
that  any  exceedences  of  the  Tier  1  TCLs  for  these  compounds  would  be  very  slight.  In 
addition,  all  of  the  analytes  are  higher  molecular  weight  PAHs  which  are  not  typically 
gasoline  constituents.  Therefore,  they  are  not  likely  to  be  COPCs  in  site  groundwater. 

Table  4.2  also  shows  that  groundwater  was  not  sampled  for  several  metals  listed  in 
the  FDEP  (1997)  Table  V.  As  shown  in  Table  4.1,  these  metals  did  not  exceed  soil  Tier  1 
screening  levels,  and  they  are  not  common  gasoline  constituents.  Therefore,  they  will  not 
be  assessed  further. 

4.3.3  Tier  1  Screening  Analysis  for  Soil  Gas 

FDEP  (1997)  guidance  does  not  provide  TCLs  for  screening  soil  gas  concentrations 
or  for  directly  screening  ambient  air  quality  data.  However,  FDEP  guidance  accounts  for 
the  potential  for  volatilization  of  contaminants  from  soils  into  ambient  air  in  the 
calculation  of  the  Tier  1  Direct  Exposure  II  (Table  4.1)  TCLs.  No  analytes  were  detected 
above  Tier  1  TCLs  in  soil,  indicating  that  exposure  via  volatilization  from  soil  into 
ambient  air  will  not  present  appreciable  risks.  The  Tier  1  TCLs  do  not  account  for  the 
presence  of  the  concrete/asphalt  cover  at  the  site,  which  would  act  to  further  minimize  the 
potential  for  exposure  via  the  inhalation  pathway. 

As  a  secondary  means  of  assessing  the  potential  for  exposure  via  inhalation  of 
volatiles,  soil  gas  samples  collected  in  March  1998  were  analyzed  for  BTEX,  and 
maximum  detections  of  each  compound  were  compared  to  the  chemical-specific 
Occupational  Safety  and  Health  Administration  (OSHA)  (NIOSH,  1997)  8-hour  time- 
weighted-average  Permissible  Exposure  Limits  (PELs)  and  Time  Weighted  Average 
Threshold  Limit  Values  (TWA-TLVs)  (ACGIH,  1998).  Table  4.3  presents  the  results  of 
this  comparison.  Benzene  was  detected  above  the  OSHA  PEL  and  TWA-TLV.  No  other 
compounds  were  detected  at  concentrations  above  the  PELs.  The  comparison  of  soil  gas 
values  to  ambient  air  PELs  is  highly  conservative.  PELs  are  based  on  8-hour  time- 
weighted  averages,  whereas  the  maximum  detected  value  represents  a  worse-case 
scenario  at  a  localized  “hotspot.”  Subsurface  soil  gas  concentrations  are  not 
representative  of  potential  ambient  air  exposure  concentrations  because  they  do  not 
account  for  the  presence  of  the  asphalt/concrete  cover,  or  the  dilution  which  would  occur 
as  volatiles  moved  through  the  soil  column  and  into  ambient  air.  Neither  are  subsurface 
soil  gas  concentrations  representative  of  an  exposure  concentration  for  onsite  intrusive 
workers  engaged  in  excavation  activities  because  they  do  not  account  for  the 
volatilization  that  could  occur  during  excavation  of  soils  or  for  the  dilution  of  soil  gas 
concentrations  in  ambient  air.  These  exposure  scenarios  are  discussed  further  in  Section 
6. 

4.3.4  Summary  of  BX  Service  Station  COPCs 

Based  on  comparisons  of  the  maximum  detected  site  chemical  concentrations  to  the 
Tier  1  TCLs  for  groundwater,  benzene,  ethylbenzene,  toluene,  total  xylenes,  naphthalene, 
lead,  MTBE,  and  TRPH  are  identified  as  the  groundwater  COPCs.  Benzene  was 
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identified  as  a  soil  gas  COPC.  Benzene  in  soil  was  not  present  in  detectable 
concentrations;  however,  its  mdl  exceeded  the  Tier  1  TCLs  in  at  least  one  instance. 
Therefore,  benzene  in  soil  cannot  be  eliminated  from  further  consideration  as  a  COPC, 
and  it  will  also  be  discussed  further  in  Section  7. 
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TABLE  4.1 

COMPARISON  OF  MAXIMUM  SITE  SOIL  CONCENTRATIONS  DETECTED 
IN  MARCH  1997  AND  MARCH  1998  TO  TARGET  CLEANUP  LEVELS 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Chemical  Name 

Units 

Maximum 

Concentration 

Detected 

Location  of 

Maximum 

Detection 

Sample 

Collection 

Date 

Direct 
Exposure  ** 

II 

Acenaphthene 

mg/kg b/ 

0.41 

BX-HA-15 

Mar-97 

22,000 

Acenaphthylene 

mg/kg 

2.3Uc/ 

NA  d/ 

NA 

11,000 

Anthracene 

mg/kg 

0.092 

SB-4 

Mar-98 

290,000 

Benzo(a)anthracene 

mg/kg 

0.15 

SB4 

Mar-98 

5.1 

Benzo(a)pyrene 

mg/kg 

0.13 

SB4 

Mar-98 

0.5 

Benzo(b)fluoranthene 

mg/kg 

0.17 

SB4 

Mar-98 

5 

Benzo  (g,h,i)perylene 

mg/kg 

0.092 

SB-6 

Mar-98 

45,000 

Benzo(k)fluoranthene 

mg/kg 

0.064 

SB-6 

Mar-98 

52 

Chrysene 

mg/kg 

0.12 

SB-6 

Mar-98 

490 

Dibenzo(a,h)anthracene 

mg/kg 

0.23U 

NA 

Mar-98 

0.5 

Fluoranthene 

mg/kg 

0.14 

SB-6 

Mar-98 

45,000 

Fluorene 

mg/kg 

0.024 

SB4 

Mar-98 

24,000 

Indeno(l  ,2,3-cd)pyrene 

mg/kg 

0.34 

SB4 

Mar-98 

5.2 

Naphthalene 

mg/kg 

46 

SB4 

Mar-98 

8,600 

Phenanthrene 

mg/kg 

0.38 

SB-3 

Mar-98 

29,000 

Pyrene 

mg/kg 

0.15 

SB-6 

Mar-98 

40,000 

Benzene 

mg/kg 

24U(2.4)e/ 

NA 

Mar-98 

1.50 

Ethylbenzene 

mg/kg 

30 

BX-HA-15 

Mar-97 

240 

Toluene 

mg/kg 

8.4 

SB-4 

Mar-98 

2,000 

Xylenes 

mg/kg 

290 

SB-5 

Mar-98 

290 

1,2-DCA 

mg/kg 

1.4U(0.0014) 

NA 

Mar-97 

0.9 

MTBE  f/ 

mg/kg 

24U 

NA 

Mar-98 

6,100 

TRPH  gl 

mg/kg 

1,700 

SB-5 

Mar-98 

2,500 

Arsenic 

mg/kg 

5U(1.8) 

NA 

Mar-97 

3.7 

Barium 

mg/kg 

9 

BX-HA-14 

Mar-97 

87,000 

Cadmium 

mg/kg 

0.5U 

NA 

Mar-97 

1,300 

Chromium 

mg/kg 

163 

BX-HA-19 

Mar-97 

430 

Lead 

mg/kg 

23 

BX-HA-16 

Mar-97 

1,000 

Mercury 

mg/kg 

0.02U 

NA 

Mar-97 

28 

Selenium 

mg/kg 

10U 

NA 

Mar-97 

10,000 

Silver 

mg/kg 

1U 

NA 

Mar-97 

9,100 

Notes:  No  maximum  site  concentration  is  above  a  target  cleanup  level 

d  Direct  Exposure  II  is  for  No  Further  Action  With  Conditions  (industrial  worker  scenario) 

b/  mg/kg  =  milligrams  per  kilogram 

c/  U  *=  not  detected  above  corresponding  reporting  limit 

d/  NA  =  not  applicable 

d  When  sample  reporting  limit  is  above  Direct  Exposure  II  target  cleanup  level  and  chemical  is  not  detected  (U), 
then  the  method  detection  limit  (mdl)  is  given  in  parentheses;  the  analyte  concentration  is  below  the  mdl 
c/  MTBE  =  methyl  tert-butyl  ether 
f/  TRPH  -  total  recoverable  petroleum  hydrocarbons 
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TABLE  4.2 

COMPARISON  OF  MAXIMUM  SITE  GROUNDWATER  CONCENTRATIONS 
DETECTED  IN  MARCH  1997  AND  MARCH  1998  TO  TARGET  CLEANUP  LEVELS 


Risk-Based  Approach  to  Remediation 
BX  Service  Station 

_ Tyndall  AFB,  Florida _ 


Chemical  Name 

Units 

Maximum 

Concentration 

Detected 

Sample 
Location  of 

Maximum 

Detection 

Date  of 
Sample 

Table  V 
Target  Cleanup 
Level  ^ 

Table  IX 

Natural  Attenuation 
Source  Default b/ 

Benzene 

Pg/L  c/l 

3,400 

MP-2 

Mar-98 

MmwSm 

100  • 

Ethylbenzene 

Pg/L  | 

3,100 

MW-03 

May-97 

rwmm  pp:-i 

300 

Toluene 

Pg/L  I 

5,000  . 

MW-03 

May-97 

40 

400 

Xylenes 

Pg/L  | 

16,000 

MW-03 

May-97 

;  20  " 

200 

MTBE  d/ 

Pg/L  1 

MW-03 

May-97 

iBililililf® 

111!!  ISO  fgP 

Acenaphthene 

Pg/L 

11U 

NAg/ 

Mar-98 

20 

200 

Acenaphthylene 

Pg/L 

11U 

NA 

Mar-98 

210 

2,100 

Anthracene 

Pg/L 

11. 1U 

NA 

Mar-98 

2,100 

21,000 

Benzo(a)anthracene 

Pg/L 

1.4U  (0.64)f/ 

NA 

Mar-98 

0.2 

20 

Benzo(a)pyrene 

Pg/L 

2.4U  (0.69) 

NA 

Mar-98 

0.2 

20 

B  enzo  (b)  fluoranthene 

Pg/L 

1.9U  (0.63) 

NA 

Mar-98 

0.2 

20 

Benzo  (g,h,i)perylene 

Pg/L 

2.1U 

NA 

Mar-98 

210 

2,100 

Benzo(k)fluoranthene 

Pg/L 

1.8  U  (0.63) 

NA 

Mar-98 

0.5 

50 

Chrysene 

Pg/L 

2.1  U 

NA 

Mar-98 

5 

500 

Dibenzo(a,h)anthracene 

Pg/L 

3.2  U  (0.81) 

NA 

Mar-98 

0.2 

20 

Fluoranthene 

Pg/L 

2.1  U 

NA 

Mar-98 

280 

2,800 

Fluorene 

Pg/L 

2.1  U 

NA 

Mar-98 

280 

2,800 

Indeno(l  ,2,3-cd)pyrene 

Pg/L 

4.6  U  (0.59) 

NA 

Mar-98 

0.2 

20 

Naphthalene 

Pg/L  1 

no 

MP-2 

Mar-98 

20,  1 

:  ZOO 

Phenanthrene 

Pg/L 

2.1  U 

NA 

Mar-98 

210 

2,100 

Pyrene 

Pg/L 

2.1  U 

NA 

Mar-98 

210 

2,100 

1 ,2-dichloroethane 

Pg/L 

100U  (0.26) 

NA 

May-97 

3 

300 

EDB  u 

Pg/L 

0.02U 

NA 

May-97 

0.02 

2 

Arsenic 

Pg/L 

NRi7 

NA 

NA 

50 

500 

Barium 

Pg/L 

NR 

NA 

NA 

2,000 

20,000 

Cadmium 

Pg/L 

NR 

NA 

NA 

5 

50 

Chromium 

Pg/L 

NR 

NA 

NA 

100 

1,000 

Lead 

Pg/L  \ 

62 

MW-05 

May-97 

BilSlllllil 

150 

Mercury 

Pg/L 

NR 

NA 

NA 

2 

20 

Selenium 

Pg/L 

NR 

NA 

NA 

50 

500 

Silver 

Pg/L 

NR 

NA 

NA 

100 

1,000 

TRPH j/ 

mg/L  \ 

pip  :4l  ••  ‘ 

MW-03 

Mar-98 

11 11  5  Ill 

50 

Chloride 

mg/L 

NR 

NA 

NA 

250 

2,500 

Sulfate 

mg/L 

38 

MW-08-97 

Mar-98 

250 

2,500 

TDS  v 

mg/L 

NR 

NA 

NA 

500 

5,000 

Note:  Shading  indicates  maximum  site  concentration  is  above  target  cleanup  level 
**  Cleanup  level  for  No  Further  Action  With  ^  NA  =  not  applicable 

or  Without  Conditions  w  EDB  =  ethylene  dibromide,  1 ,2-dibromoethane 

d  Allowable  maximum  concentration  for  remediation  17  NR  =  no  results  available; 

by  natural  attenuation  with  monitoring  sample  may  not  have  been  analyzed  for  this  parameter 

d  |ig/L  =  micrograms  per  liter  j/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

d  MTBE  =  methyl  tert-butyl  ether  v  TDS  =  total  dissolved  solids 

*  U  =  The  analyte  was  analyzed  for  but  was  not  present  above  the  reporting  limit. 

&  When  reporting  limit  is  above  target  clean-up  level  and  chemical  is  not  detected  (U),  then  the  method  detection  limit  (mdl) 
is  given  in  parentheses;  the  analyte  concentration  is  below  the  mdl 
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SECTION  5 

ANALYTICAL  DATA  SUMMARY  AND  MAGNITUDE  AND 
EXTENT  OF  CHEMICALS  OF  POTENTIAL  CONCERN 


5.1  OVERVIEW 

This  section  presents  analytical  results  from  the  March  1998  field  sampling  event  in 
tabular  form,  and  summarizes  the  magnitude  and  extent  of  COPC  contamination  in 
sampled  media  at  the  BX  Service  Station.  Discussion  in  this  section  is  primarily  limited 
to  those  chemicals  that  were  identified  as  COPCs  based  on  the  Tier  1  screening  analysis 
presented  in  Section  4. 

5.2  SOIL  SAMPLING  RESULTS 

Soil  sampling  was  performed  as  part  of  the  recent  risk-based  investigation;  analytical 
results  are  summarized  in  Table  5.1.  Soil  borings  were  advanced  in  “hotspots”  of  fuel 
contamination  (based  on  previous  BCM  investigations)  to  determine  worst  case 
hydrocarbon  concentrations  in  soil  (Figure  2.1).  The  BCM  locations  that  were  resampled 
were  HA-1,  HA-9,  and  HA-4  (Appendix  A,  Figure  12).  Maximum  detected 
concentrations  of  individual  fuel  hydrocarbon-related  compounds  were  compared  to 
RBSLs  (Table  4.1).  Available  soil  analytical  data  indicate  that  there  are  no  exceedences 
of  RBSLs,  except  for  the  elevated  benzene  mdl  as  discussed  in  Section  4. 

Two  soil  samples  were  collected  beneath  the  water  table  to  assess  the  vertical  extent 
of  contamination.  The  samples  were  collected  in  the  areas  of  greatest  soil  contamination 
at  the  former  and  current  UST  pit  based  on  previous  investigation  results.  As  shown  on 
Table  5.2,  hydrocarbon  concentrations  decreased  significantly  with  depth. 

5.3  GROUNDWATER  SAMPLING  RESULTS 

Groundwater  sampling  was  performed  as  part  of  the  recent  risk-based  investigation; 
analytical  results  are  summarized  in  Table  5.3.  Sampled  monitoring  wells  were  selected 
based  on  the  results  of  previous  investigations.  The  sampling  strategy  was  to  determine 
the  areal  extent  and  magnitude  of  fuel  hydrocarbon  and  total  lead  concentrations  in 
groundwater.  As  shown  in  Table  4.2,  benzene,  ethylbenzene,  toluene,  total  xylenes, 
naphthalene,  MTBE,  lead,  and  TRPH  for  groundwater  exceeded  Tier  1  RBSLs  and  are, 
therefore,  the  groundwater  COPCs. 

During  the  March  1998  field  effort,  the  maximum  concentrations  of  six  of  the 
groundwater  COPCs  were  detected  at  MP-2.  The  six  COPCs  and  their  maximum 
concentrations  were  benzene  (3,400  micrograms  per  liter  [pg/L]),  toluene  (4,800  pg/L), 
ethylbenzene  (1,400  pg/L),  total  xylenes  (7,200  pg/L),  naphthalene  (320  pg/L),  and  lead 
(9.8  pg/L).  The  maximum  TRPH  concentration  was  detected  at  MW-03  (41,000  pg/L). 
MTBE  was  not  detected  in  1998.  The  March  1998  distribution  of  six  of  the  dissolved 
COPCs  detected  in  1998  is  presented  on  Figure  5.1.  As  shown  on  this  figure,  the 
dissolved  contaminant  plume  appears  to  be  contained  within  the  existing  monitoring 
well/point  network.  The  distributions  of  lead  and  MTBE  in  groundwater  are  not  shown 
on  Figure  5.1  because  concentrations  exceeding  the  TCLs  were  not  detected  in  March 
1998. 


5-1 


I:\TYN-RBIC\REPORT\BX\BXTEXT3.DOC 


5.4  SOIL  GAS  SAMPLING  RESULTS 

Soil  gas  samples  were  collected  at  the  site  to  facilitate  assessment  of  the  potential 
risk  to  future  site  workers  from  inhalation  of  volatile  organic  chemicals  (VOCs),  and  to 
determine  whether  or  not  sufficient  02  is  available  in  the  soil  gas  to  sustain  aerobic  fuel 
hydrocarbon  biodegradation.  Two  soil  gas  samples  were  collected  and  analyzed  in  the 
field  for  concentrations  of  02  and  C02.  Both  samples  also  were  submitted  to  Air  Toxics, 
Ltd.  of  Folsom,  California  for  analysis  of  BTEX  and  TPH  (referenced  to  gasoline).  Field 
and  laboratory  analytical  results  for  the  1998  soil  gas  samples  are  summarized  in  Table 
5.4.  Comparison  of  maximum  soil  gas  BTEX  concentrations  to  OSHA  8-hour  time- 
weighted  average  PELs  (Table  4.3)  indicated  that  benzene  was  a  soil  gas  COPC.  The 
maximum  benzene  concentration  of  24  parts  per  million,  volume  per  volume  (ppmv)  was 
detected  in  the  proximity  of  the  former  UST  pit  at  HA-15  (Figure  2.1).  Benzene  was  not 
detected  in  the  other  sample  collected  (HA-1)  at  the  BX  Service  Station. 

The  field  screening  data  indicate  that  the  soil  gas  02  level  at  both  HA-1  and  HA-15, 
which  are  in  an  areas  of  fuel-contaminated  groundwater  and  soil,  has  been  reduced  due  to 
microbial  respiration  during  aerobic  biodegradation  of  the  fuel  compounds.  The  oxygen 
content  of  ambient  air  is  20.8  percent.  The  concentration  of  C02,  which  is  a  metabolic 
byproduct  of  biodegradation  reactions,  is  correspondingly  elevated.  The  C02  content  of 
ambient  air  is  0.05  percent. 
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TABLE  5.1 

SUMMARY  OF  MARCH  1998  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations,  Intervals,  and  Dates 

SB-1 

(6-8) 

18-Mar-98 

SB-1 
(9.5  -  10) 
18-Mar-98 

SB-2 
(6.5  -  7) 
18-Mar-98 

SB-3 

(2-3.5) 

18-Mar-98 

SB-3 

(4-5.5) 

18-Mar-98 

Benzene 

mg/kg*7 

NAb/ 

NA 

NA 

0.0060  If7 

1.2  U 

Ethylbenzene 

mg/kg 

NA 

NA 

NA 

0.0024  U 

0.48  U 

Toluene 

mg/kg 

NA 

NA 

NA 

0.0060  U 

1.2  U 

Xylenes  (total) 

mg/kg 

NA 

NA 

NA 

0.0060  U 

1.2  U 

Total  BTEXd/ 

mg/kg 

NA 

NA 

NA 

0.0204  U 

4.08  U 

Methyl-tert-butyl  ether 

mg/kg 

NA 

NA 

NA 

0.0060  U 

1.2  U 

TRPH  (C8-C40)e/ 

mg/kg 

NA 

NA 

NA 

110 

400 

Acenaphthene 

mg/kg 

NA 

NA 

NA 

0.24  U 

0.24  U 

Acenaphthylene 

mg/kg 

NA 

NA 

NA 

0.24  U 

0.24  U 

Anthracene 

mg/kg 

NA 

NA 

NA 

0.11 

0.024  U 

Benzo(a)anthracene 

mg/kg 

NA 

NA 

NA 

0.024  U 

0.024  U 

Benzo(a)pyrene 

NA 

NA 

NA 

0.010  Jl* 

0.018  U 

Benzo(b)fluoranthene 

NA 

NA 

NA 

0.014  U 

0.014  U 

Benzo(g,h,i)perylene 

NA 

NA 

NA 

0.06  U 

0.059  U 

Benzo(k)fluoranthene 

teoasaH 

NA 

NA 

NA 

0.013  U 

0.013  U 

Chrysene 

W£3£3M 

NA 

NA 

NA 

0.087 

0.048  U 

Dibenz(a,h)anthracene 

NA 

NA 

NA 

0.024  U 

0.024  U 

Fluoranthene 

NA 

NA 

NA 

0.048  U 

0.048  U 

Fluorene 

Kjj|9 

NA 

NA 

NA 

0.048  U 

0.048  U 

Indeno(  1 ,2,3-cd)pyrene 

kMSIh 

NA 

NA 

NA 

0.036  U 

0.036  U 

Naphthalene 

NA 

NA 

NA 

0.24  U 

i  0.24  U 

Phenanthrene 

Moasal 

NA 

NA 

NA 

0.38 

!  0.048  U 

Pyrene 

NA 

NA 

NA 

0.048  U 

0.048  U 

Total  Organic  Carbon 

mg/kg 

2000  U 

2000  U 

2000  U 

NA 

NA 

a /  mg/kg  =  milligrams  per  kilogram 
b/  NA  =  not  analyzed 

c/  U  =  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

{/  Jl  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
SB-4  duplicate  (4-7)  named  SB-B  (4-7)  on  chain-of-custody  record 
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TABLE  5.1  (Continued) 

SUMMARY  OF  MARCH  1998  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Sample  Locations,  Intervals,  and  Dates 


SB-4 

(4-7) 

18-Mar-98 


SB-4 

(4-7) 

18-Mar-98 

Duplicate 


SB-4 

(10-12) 

18-Mar-98 


SB-5 

(4.5-5) 

18-Mar-98 


SB-6 
(7.5  -  8) 
18-Mar-98 


Benzene 


Ethylbenzene 


Toluene 


Xylenes  (total) 


Total  BTEX 


mg/Kg 


mg/Kg 


mg/Kg 


mg/Kg 


mg/Kg 


Methyl-tert-butyl  ether 

mg/Kg 

12  U 

12  U 

0.72  U 

24  U 

1.2  U 

TRPH  (C8-C40) 

mg/Kg 

900 

470 

17  J1 

1700 

390 

Acenaphthene 

mg/Kg 

2.3  U 

2.3  U 

Acenaphthylene 

mg/Kg 

2.3  U 

2.3  U 

Anthracene 

mg/Kg 

0.046  J1 

0.092  J1 

Benzo(a)anthracene 

mg/Kg 

0.23  U 

0.23  U 

Benzo(a)pyrene 

mg/Kg 

0.18  U  1 

0.17  U 

Benzo(b)fluoranthene 

mg/Kg 

0.14  U 

0.14  U 

Benzo(g,h,i)perylene 

mg/Kg 

0.59  U 

0.58  U 

Benzo(k)fluoranthene 

mg/Kg 

0.13  U 

0.13  U 

Chrysene 

mg/Kg 

0.47  U 

0.46  U 

Dibenz(a,h)anthracene 

wsm i 

0.23  U 

0.23  U 

Fluoranthene 

mg/Kg 

0.47  U 

0.46  U 

Fluorene 

mg/Kg 

0.47  U 

0.46  U 

Indeno(  1 ,2,3-cd)pyrene 

mg/Kg 

0.35  U 

0.35  U 

Naphthalene 

mg/Kg 

32 

46 

Phenanthrene 

mg/Kg 

0.47  U 

0.46  U 

Pyrene 

mg/Kg 

0.47  U 

0.46  U 

0.29  U 


0.29  U 


.0047  J1 


0.15 


0.13 


0.14 


.049  J1 


0.076 


0.058  U 


0.029  U 


.052  J1 


.024  J1 


.034  J1 


0.28  J1 


0.019  J1 


0.09 


1.2  U 


1.2  U 


0.027  J1 


0.12  U 


0.09  U 


0.072  U 


0.3  U 


0.066  U 


0.24  U 


0.12  U 


0.24  U 


0.24  U 


0.18  U 


18 


0.24  U 


0.24  U 


0.24  U 


0.24  U 


0.018  J1 


0.085 


.13 


0.17 


.092 


.064 


.12 


0.024  U 


.14 


0.048  U 


0.036  U 


1.1 


.085 


0.15 


a /  mg/kg  =  milligrams  per  kilogram 
b/  NA  =  not  analyzed 

c/  U  =  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
el  TRPH  =  total  recoverable  petroleum  hydrocarbons 

fy  jl  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
SB-4  duplicate  (4-7)  named  SB-B  (4-7)  on  chain-of-custody  record 
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TABLE  5.2 

SUMMARY  OF  VERTICAL  EXTENT  OF  SOIL  CONTAMINATION 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations,  Intervals,  and  Dates 

SB-4 

(4-7) 

18-Mar-98 

SB-4 

(10-12) 

18-Mar-98 

HA-15 

(2.5-4.5) 

20-Mar-97 

SB-6 
(7.5  -  8) 
18-Mar-98 

Benzene 

mg/kg* 

12  U* 

0.72  U 

1.4  U 

1.2  U 

Ethylbenzene 

mg/kg 

13 

1.5 

30 

2.2 

Toluene 

mg/kg 

8.4  J1 

0.72  U 

3.2 

1.2  U 

Xylenes  (total) 

mg/kg 

260 

0.27  Jl* 

127 

1.2  U 

Total  BTEX* 

mg/kg 

281.4 

1.77 

160.2 

2.2 

TRPH* 

mg/kg 

900 

17  J1 

1000 

390 

Acenaphthene 

mg/kg 

2.3  U 

0.29  U 

0.41 

0.24  U 

Anthracene 

mg/kg 

0.092  J1 

0.0047  J1 

0.370  U 

0.018  J1 

Naphthalene 

mg/kg 

46 

0.28  J1 

39 

1.1 

i  =1 

a /  mg/kg  -  Milligrams  per  kilogram 

b/  U  =  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  between  the  method  detection  limit  and  the  reporting  limit 

d /  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 

e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

HA-15  was  advanced  by  BCM  and  is  at  the  same  location  as  SB-6 
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TABLE  5.3 

SUMMARY  OF  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations  and  Dates 

MP-l 

22-Mar-98 

MP-2 

22-Mar-98 

MP-2 

22-Mar-98 

Duplicate 

MP-3 

22-Mar-98 

MW-01 

22-Mar-98 

MW-03 

22-Mar-98 

_ 

Benzene 

119 

32  J1 

3,400 

3,100 

2.0  U* 

2.0  U 

67  J1 

Ethylbenzene 

Pg/L 

710 

1,400 

1,300 

0.069  Jl*' 

2.0  U 

610 

Toluene 

Pg/L 

1,400 

4,800 

4,500 

2.0  U 

2.0  U 

1,700 

Xylenes  (total) 

■H 

6,700 

7,200 

6,800 

0.42  J1 

2.0  U 

6,900 

Total  BTEXd/ 

Pg/L 

8,842 

16,800 

15,700 

0.489 

8.0  U 

9,277 

Methyl-tert-butyl  ether 

Pg/L 

250  U 

1000  u 

1000  U 

5.0  U 

5.0  U 

250  U 

TRPH  (C8-C40)e/ 

Pg/L 

NAC 

19,000 

20,000 

NA 

NA 

Total  Lead 

mg/L 

NA 

0.0078 

0.0098 

NA 

NA 

0.0030  J1 

Acenaphthene 

Pg/L 

NA 

10  u 

10  U 

NA 

NA 

11U 

Acenaphthylene 

Pg/L 

NA 

10  u 

10  U 

NA 

NA 

11U 

Anthracene 

Pg/L 

NA 

1.0  u 

1.0  U 

NA 

NA 

1.1  u 

Benzo(a)anthracene 

Pg/L 

NA 

1.4  U 

1.3  U 

NA 

NA 

1.4  U 

Benzo(a)pyrene 

Pg/L 

NA 

2.4  U 

2.3  U 

NA 

NA 

2.4  U 

Benzo(b)fluoranthene 

Pg/L 

NA 

1.9  U 

1.8  U 

NA 

NA 

1.9  U 

Benzo(g,h,i)perylene 

Pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

Benzo(k)fluoranthene 

■Ml 

NA 

1.8  U 

1.7  U 

NA 

NA 

1.8  U 

Chrysene 

Pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

Dibenz(a,h)anthracene 

Pg/L 

NA 

3.1  U 

3.0  U 

NA 

NA 

3.2  U 

Fluoranthene 

Pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

Fluorene 

Pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

Indeno(l  ,2,3-cd)pyrene 

■n 

NA 

4.5  U 

4.4  U 

NA 

NA 

4.6  U 

Naphthalene 

Pg/L 

NA 

320 

250 

NA 

NA 

300 

Phenanthrene 

Pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

Pyrene 

pg/L 

NA 

2.1  U 

2.0  U 

NA 

NA 

2.1  U 

a/  ug/L  =  micrograms  per  liter 

b/  U  -  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 
f!  NA  =  Not  analyzed 

MP-2  duplicate  named  BX-MW-20  on  chain-of-custody  record 
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TABLE  5.3  (Continued) 

SUMMARY  OF  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Analyte 

Sample  Locations  and  Dates 

Units 

MW-05 

22-Mar-98 

MW-07 

22-Mar-98 

MW-03-97 

22-Mar-98 

MW-05-97 

22-Mar-98 

MW-08-97 

22-Mar-98 

Benzene 

Pg/L 

360 

11  J1 

2.0  U 

2.0  U 

2.0  U 

Ethylbenzene 

Pg/L 

890 

76 

2.0  U 

2.0  U 

2.0  U 

Toluene 

Pg/L 

4.3  J1 

38  J1 

2.0  U 

2.0  U 

2.0  U 

Xylenes  (total) 

Pg/L 

54  J1 

620  { 

2.0  U 

2.0  U 

2.0  U 

Total  BTEX 

Pg/L 

1,308 

745 

8.0  U 

8.0  U 

8.0  U 

Pg/L 

250  U 

120  U 

5.0  U 

5.0  U 

5.0  U 

TRPH  (C8-C40) 

Pg/L 

NA 

NA 

500  U 

500  U 

NA 

Total  Lead 

mg/L 

NA 

NA 

0.005  U 

0.005  U 

NA 

Acenaphthene 

WMSM 

NA 

NA 

1.0  U 

1.0  U 

NA 

Acenaphthylene 

Pg/L 

NA 

NA 

1.0  U 

1.0  U 

NA 

Anthracene 

Pg/L 

NA 

NA 

0.1  U 

0.1  U 

NA 

Benzo(a)anthracene 

Pg/L 

NA 

NA 

0.13  U 

0.14  U 

NA 

Benzo(a)pyrene 

Pg/L 

NA 

NA 

0.24  U 

0.24  U 

NA 

Benzo(b)fluoranthene 

Pg/L 

NA 

NA 

0.18  U 

0.19  U 

NA 

Benzo(g,h,i)perylene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

Benzo(k)fluoranthene 

Pg/L 

NA 

NA 

0.17  U 

0.18  U 

NA 

Chrysene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

Dibenz(a,h)anthracene 

Pg/L 

NA 

NA 

0.31  U 

0.31  U 

NA 

Fluoranthene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

Fluorene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

Indeno(l  ,2,3-cd)pyrene 

Pg/L 

NA 

NA 

0.44  U 

0.45  U 

NA 

Naphthalene 

Pg/L 

NA 

NA 

1.0  U 

1.0  U 

NA 

Phenanthrene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

Pyrene 

Pg/L 

NA 

NA 

0.21  U 

0.21  U 

NA 

a /  jxg/L  =  micrograins  per  liter 

b/  U  -  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  «  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  « total  recoverable  petroleum  hydrocarbons 
fl  NA  -  Not  analyzed 

MP-2  duplicate  named  BX-MW-20  on  chain-of-custody  record 
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SUMMARY  OF  SOIL  GAS  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Analysis  methods  is  TO-3  (Aromatic  Volatiles  in  Air) 
Analysis  performed  by  Air  Toxics  Ltd.  of  Folsom,  California 
BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
TPH  =  total  petroleum  hydrocarbons  referenced  to  gasoline 


SECTION  6 

CHEMICAL  FATE  ASSESSMENT 


6.1  INTRODUCTION 

Biodegradation  of  dissolved  fuel  constituents  and  the  future  migration  and 
persistence  of  the  dissolved  COPCs  are  assessed  in  this  section  to  support  selection  of  an 
appropriate  remedial  alternative  at  the  BX  Service  Station.  As  used  throughout  this 
report,  the  term  “remediation  by  natural  attenuation”  (RNA)  refers  to  a  subsurface 
contaminant  management  strategy  that  relies  on  natural  physical,  chemical,  and  biological 
mechanisms  to  control  exposure  of  potential  receptors  to  concentrations  of  contaminants 
in  soil,  soil  gas,  and  groundwater  that  exceed  regulatory  levels.  These  mechanisms 
include  the  processes  of  advection,  hydrodynamic  dispersion,  dilution  from  recharge, 
sorption,  volatilization,  and  biodegradation,  which  facilitate  RNA  of  a  variety  of 
anthropogenic  chemicals. 

This  section  summarizes  and  interprets  specific  site  characterization  data  relevant  to 
documenting  the  effectiveness  of  RNA  at  minimizing  dissolved  COPC  migration  and 
reducing  COPC  concentration,  mass,  and  toxicity  over  time. 

6.2  OPERATIVE  MECHANISMS  OF  CONTAMINANT  ATTENUATION 

Understanding  the  fate  of  COPCs  in  environmental  media  is  critical  to  evaluating 
and  predicting  contaminant  distribution  patterns.  There  are  several  physical,  chemical, 
and  biological  processes  that  influence  how  a  chemical  behaves  in  soil  and  groundwater. 

Nondestructive  attenuation  processes  can  be  described  as  those  physical  and 
chemical  processes  that  may  prohibit  significant  contaminant  migration  but  will  not  result 
in  a  permanent  reduction  in  contaminant  mass.  Examples  of  nondestructive  attenuation 
processes  include  volatilization,  sorption,  dilution  from  recharge,  advection,  and 
hydrodynamic  dispersion.  These  processes  must  be  evaluated  when  determining  whether 
some  type  of  remediation  is  warranted  because  chemical  contamination  poses  or  has  the 
potential  to  pose  a  risk  to  human  or  ecological  receptors.  If  contamination  cannot  reach  a 
potential  receptor  exposure  point,  the  contamination  poses  no  risk. 

In  comparison  to  nondestructive  chemical  attenuation  processes,  destructive 
chemical  attenuation  processes  result  in  the  permanent  removal  of  contaminant  mass 
from  the  environment.  Documenting  and  distinguishing  the  effects  of  destructive 
attenuation  processes,  such  as  biodegradation,  from  nondestructive  attenuation  processes 
is  critical  to  evaluating  the  potential  for  RNA  to  bring  about  a  reduction  in  contaminant 
mass  over  time.  The  effectiveness  of  destructive  attenuation  processes  at  reducing 
contaminant  mass  at  a  site  depends  on  how  susceptible  the  chemical  is  to  biodegradation 
and  whether  the  site  is  characterized  by  physical,  chemical,  and  biological  conditions 
favorable  to  such  processes. 

6.2.1  Biodegradation  of  Dissolved  BTEX  and  Naphthalene 

Numerous  laboratory  and  field  studies  have  shown  that  hydrocarbon-degrading 
bacteria  can  participate  in  the  degradation  of  many  of  the  chemical  components  of 
different  types  of  fuels  (e.g.,  gasoline)  under  both  aerobic  and  anaerobic  conditions. 
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Biodegradation  of  fuel  hydrocarbons  such  as  BTEX  and  naphthalene  will  occur  when  an 
indigenous  population  of  hydrocarbon-degrading  microorganisms  is  present  in  the  soil 
and  groundwater,  and  sufficient  concentrations  of  electron  acceptors  and  nutrients, 
including  fuel  hydrocarbons,  are  available  to  these  organisms.  Soils  and  groundwater 
with  a  history  of  exposure  to  fuel  hydrocarbon  compounds,  such  as  at  the  BX  Service 
Station,  generally  contain  microbial  populations  capable  of  facilitating  biodegradation 
reactions  (Wiedemeier  et  al.,  1995).  The  chemical  basis  for  the  biodegradation  of 
dissolved  BTEX  and  naphthalene  is  described  in  more  detail  in  Section  6.5,  where 
geochemical  data  relevant  to  documenting  biodegradation  at  the  field  scale  at  the  BX 
Service  Station  are  presented. 

6.2.2  Biodegradation  of  MTBE 

MTBE  is  much  less  biodegradable  than  the  BTEX  compounds,  due  primarily  to  the 
presence  and  strength  of  MTBE  tertiary  bonds.  However,  natural  biodegradation  of 
MTBE  by  naturally-occurring  microorganisms  has  been  documented  (Lee,  1986; 
Salanitro  et  al.,  1994;  Mormile  et  al.,  1994;  Yeh  and  Novak,  1994;  Daniel,  1995;  Park 
and  Cowan,  1997;  and  Javanmardian  and  Glasser,  1997).  Likewise,  several  studies  have 
documented  the  lack  of  MTBE  biodegradation  (Hubbard,  et  al.,  1994;  and  Mormile  et  al., 
1994).  Biodegradation  of  MTBE  is  poorly  understood,  and  while  both  aerobic  and 
anaerobic  biodegradation  have  been  documented,  aerobic  degradation  has  been  reported 
to  have  the  most  potential.  Howard  et  al.  (1991)  report  a  range  of  biodegradation  half- 
lives  for  MTBE  in  groundwater  of  8  weeks  to  12  months  (1,344  to  8,640  hours).  Daniel 
(1995)  reports  degradation  rates  ranging  from  0.01  to  0.18  percent  per  day. 

As  with  BTEX  and  PAH  compounds,  the  driving  force  behind  redox  reactions 
resulting  in  MTBE  degradation  is  electron  transfer,  which  is  quantified  by  the  Gibbs  free 
energy  of  the  reaction  (AG°r).  As  with  BTEX,  the  value  of  AG°r  represents  the  quantity 
of  free  energy  consumed  or  yielded  to  the  system  during  the  reaction.  Table  6.1  lists 
stoichiometry  of  potential  redox  reactions  involving  MTBE.  Although 
thermodynamically  favorable,  most  of  the  reactions  involved  in  MTBE  reduction  and 
oxidation  cannot  proceed  abiotically  because  of  the  lack  of  activation  energy. 
Microorganisms  are  capable  of  providing  the  necessary  activation  energy;  however,  they 
will  facilitate  only  those  redox  reactions  that  have  a  net  yield  of  energy.  While 
biodegradation  of  MTBE  has  been  demonstrated  and  measured  in  laboratory  studies, 
there  are  little  published  data  on  the  field-scale  biodegradation  of  MTBE. 

6.2.3  Properties  of  MTBE 

The  physical  and  chemical  properties  of  MTBE  differ  significantly  from  benzene  and 
the  other  BTEX  compounds.  MTBE  differs  from  benzene  in  the  following  ways 
(USEPA,  1998;  Zogorski,  et  al.,  1997): 

•  MTBE’s  low  octanol:  water  distribution  coefficient  indicates  that  MTBE  will 
preferentially  leach  at  a  faster  rate  from  fuel  products  relative  to  BTEX  and  other 
fuel  components. 

.  MTBE’s  pure  component  solubility  (43,000,000  pg/L)  is  higher  than  benzene 
(1,780  pg/L),  which  may  result  in  significantly  higher  concentrations  of  MTBE  in 
groundwater  relative  to  benzene. 
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•  MTBE  has  a  lower  affinity  for  organic  carbon  (Koc),  resulting  in  lower 
retardation  rates.  In  many  cases  MTBE  may  migrate  in  groundwater  at 
approximately  the  rate  of  advective  groundwater  velocity. 

•  MTBE  has  a  lower  potential  for  biodegradation,  therefore  MTBE  is  more 
recalcitrant  and  more  persistent  in  groundwater  plumes. 

In  general,  MTBE  plumes  will  migrate  faster  and  degrade  slower  than  benzene  or 
other  fuel  hydrocarbon  plumes.  However,  MTBE  plumes  may  still  naturally  attenuate 
due  to  the  effects  of  advection,  dispersion  and  dilution.  Therefore,  natural  attenuation  of 
MTBE  may  still  be  a  suitable  remedial  strategy  if  it  can  be  shown  that  MTBE 
concentrations  will  attenuate  to  concentrations  that  are  not  a  threat  to  human  health  or  the 
environment  before  potential  receptors  are  impacted. 

6.3  EVIDENCE  OF  CONTAMINANT  BIODEGRADATION  OVER  TIME 

The  first  step  in  determining  whether  COPC  constituents  are  biodegrading  in  soils 
and  groundwater  at  the  BX  Service  Station  was  to  compare  contaminant  concentrations  at 
selected  sampling  locations  over  time.  The  purpose  of  this  comparison  was  to  assess  the 
evidence  of  field-scale  contaminant  mass  loss.  Decreases  in  the  magnitude  of 
contaminant  concentrations  at  a  site  over  time  that  cannot  be  explained  by  physical 
processes  (e.g.,  source  removal,  mass  transport  in  groundwater)  may  be  the  first 
indication  that  contaminants  are  biodegrading  at  the  site. 

6.3.1  Hydrocarbon  Concentration  Trends  in  Soil 

Biodegradation  of  soil  hydrocarbon  COPCs  present  in  the  vadose  zone  can  proceed  if 
the  soil  particles  to  which  the  contaminants  are  adsorbed  are  covered  with  a  water  film 
that  supports  microbial  populations.  The  presence  of  abundant  soil  moisture  in  the 
vadose  zone  can  be  inferred  from  the  shallow  water  table  depth,  the  relatively  warm 
ambient  air  temperature,  and  presence  of  the  asphalt/concrete  cap  over  much  of  the  site 
that  would  inhibit  evaporation  of  subsurface  moisture  into  the  atmosphere.  Aerobic 
degradation  appears  to  be  occurring  based  on  depleted  oxygen  levels  in  shallow  soil  gas, 
however,  near  the  water  table  anaerobic  conditions  may  prevail. 

Soil  BTEX,  naphthalene,  and  TRPH  concentrations  from  four  samples  collected  in 
March  1995  are  compared  to  samples  collected  in  March  1998  in  Table  6.2.  All  four 
samples  are  located  near  the  current  UST  pit.  Soil  BTEX  and  TRPH  concentrations 
decreased  significantly  at  three  locations,  and  increased  slightly  at  one  location. 
Temporal  soil  hydrocarbon  concentration  trends  in  the  proximity  of  the  former  UST  pit 
were  not  assessed  because  no  available  soil  analytical  data  were  collected  prior  to  1997. 

6.3.2  Hydrocarbon  Concentration  Trends  in  Groundwater 

Hydrocarbon  concentrations  measured  at  three  monitoring  wells  from  1995  to  1998 
are  summarized  in  Table  6.3.  MW-03  and  MW-07  are  located  at  and  downgradient  of  the 
current  UST  pit,  respectively.  MW-05  is  located  at  the  former  UST  pit.  Hydrocarbon 
concentrations  at  MW-03  and  MW-07  increased  from  1995  to  1997,  but  have  decreased 
substantially  from  1997  to  1998.  These  data  suggest  that  the  dissolved  hydrocarbon 
plume  associated  with  the  current  UST  pit  may  be  receding  due  to  the  effects  of  source 
biodegradation  and  leaching.  Hydrocarbon  concentrations  at  MW-05  were  highest  in 
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1995,  decreased  from  1995  to  1997,  and  were  stable  from  1997  to  1998.  Stabilization  or 
reduction  of  the  dissolved  plume  is  indicated  by  the  fact  that  hydrocarbons  have  not  been 
detected  in  downgradient  monitoring  wells  MW-03-97  and  MW-05-97  despite  an  average 
groundwater  velocity  of  175  ft/yr.  Groundwater  from  downgradient  monitoring  point 
MP-3  had  a  very  low  concentration  of  ethylbenzene  and  total  xylenes  that  was  below  the 
reporting  limit  but  above  the  detection  limit.  Stable  plume  length  indicates  that  the  mass 
of  hydrocarbons  input  into  the  groundwater  system  in  the  source  area  (through  leaching 
of  residual  hydrocarbons  in  soils)  is  approximately  equal  to  the  mass  of  hydrocarbons 
being  removed  via  destructive  attenuation  processes  (e.g.,  biodegradation). 

6.4  SITE  SPECIFIC  CONTAMINANT  BIODEGRADATION  RATES 

It  is  important  to  distinguish  between  the  effects  of  nondestructive  attenuation 
processes  (i.e.,  advection,  dispersion,  and  sorption)  and  of  destructive  attenuation 
processes  (i.e.,  biodegradation)  on  the  mass  of  dissolved  groundwater  hydrocarbon 
COPCs  in  the  groundwater  at  the  BX  Service  Station.  Comparison  of  analytical  data 
spatially  and  temporally  suggests  that  most  of  the  groundwater  hydrocarbon  COPCs  are 
being  removed  from  saturated  soils  and  groundwater  by  mechanisms  other  than 
dispersion,  advection,  and  sorption.  To  quantify  these  effects,  Buscheck  and  Alcantar 
(1996)  derived  a  relationship  that  allows  calculation  of  first-order  decay  rate  constants  for 
steady-state  plumes.  This  method  involves  coupling  the  regression  of  contaminant 
concentration  (plotted  on  a  logarithmic  scale)  versus  distance  downgradient  (plotted  on  a 
linear  scale)  to  an  analytical  solution  for  one-dimensional,  steady-state  contaminant 
transport  that  includes  advection,  dispersion,  sorption,  and  biodegradation.  This  method 
requires  groundwater  data  from  at  least  two  locations  near  the  centerline  of  a  dissolved 
plume.  Data  from  monitoring  wells/points  MW-03,  MP-1,  and  MW-07  were  utilized. 
These  wells/points  are  related  to  the  current  UST  pit.  The  decay  rates  were  based  on  the 
average  advective  groundwater  velocity  of  0.48  ft/day  (Section  3.4),  retardation 
coefficients  calculated  in  Table  6.4,  and  an  estimated  plume  length  of  250  feet  (current 
UST  pit). 

Calculated  decay  coefficients  (lambda)  and  corresponding  half-lives  for  the  BTEX 
compounds  and  total  BTEX  are  presented  on  Table  6.5.  As  shown  in  this  table,  the 
calculated  half-lives  correlate  well  with  literature  values.  Supporting  information  is 
presented  in  Appendix  D. 

6.5  EVIDENCE  OF  CONTAMINANT  BIODEGRADATION  VIA 

MICROBIALLY  MEDIATED  REDOX  REACTIONS 

Groundwater  geochemical  data  also  can  be  used  to  show  that  hydrocarbon  COPCs 
are  biodegrading  in  saturated  soil  and  groundwater  at  the  BX  Service  Station.  Fuel 
hydrocarbon  constituents  are  typically  utilized  as  electron  donors  in  biologically  mediated 
redox  reactions  under  a  wide  range  of  geochemical  conditions.  Therefore,  analytical  data 
on  potential  electron  acceptors  can  be  used  as  geochemical  indicators  of  fuel  hydrocarbon 
biodegradation  (Wiedemeier  et  al.,  1995).  Reductions  in  the  concentrations  of  oxidized 
chemical  species  that  are  used  by  microorganisms  to  facilitate  the  oxidation  of  fuel 
hydrocarbon  compounds  within  contaminated  media  are  an  indication  that  contaminants 
are  biodegrading.  Alternately,  an  increase  in  the  metabolic  byproducts  resulting  from  the 
reduction  of  electron  acceptors  can  be  used  as  an  indicator  of  contaminant  biodegradation. 
The  availability  of  potential  electron  acceptors  to  participate  in  contaminant 


I:\TYN-RBIC\REPORT\BX\BXTEXT3.DOC 


6-4 


biodegradation  reactions  can  be  used  to  estimate  the  total  contaminant  mass  that  can  be 
biodegraded  over  time  at  this  site.  Coupled  with  calculated  biodegradation  rates,  this 
information  can  be  used  to  predict  how  much  and  how  quickly  COPCs  can  be  removed 
from  saturated  soils  and  groundwater  at  the  BX  Service  Station  as  a  result  of  natural 
processes  only. 

6.5.1  Relevance  of  Redox  Couples  in  Biodegradation 

Microorganisms  obtain  energy  to  replenish  enzymatic  systems  and  to  reproduce  by 
oxidizing  organic  matter.  Biodegradation  of  dissolved  hydrocarbons  is  the  result  of  a 
series  of  redox  reactions  that  maintain  the  charge  balance  within  the  natural  environment. 
Microorganisms  facilitate  the  degradation  of  these  organic  compounds  by  transferring 
electrons  from  the  electron  donor  (i.e.,  fuel  hydrocarbons  and  native  organic  carbon)  to 
available  electron  acceptors.  Electron  acceptors  are  elements  or  compounds  that  occur  in 
relatively  oxidized  states  and  can  participate  in  redox  reactions  involving  these  available 
electron  donors.  Electron  acceptors  known  to  be  present  in  saturated  soil  and 
groundwater  at  the  BX  Service  Station  are  oxygen,  nitrate/nitrogen,  sulfate,  ferric  iron, 
and  carbon  dioxide. 

Microorganisms  facilitate  fuel  hydrocarbon  biodegradation  to  produce  energy  for 
their  use.  The  amount  of  energy  that  can  be  released  when  a  reaction  occurs  or  is 
required  to  drive  the  reaction  to  completion  is  quantified  by  the  free  energy  of  the 
reaction  (Stumm  and  Morgan,  1981).  Microorganisms  are  able  to  utilize  electron 
transport  systems  and  chemiosmosis  to  combine  energetically  favorable  and  unfavorable 
reactions  to  produce  energy  for  life  processes  (i.e.,  cell  production  and  maintenance). 
Microorganisms  will  facilitate  only  those  redox  reactions  that  will  yield  energy.  By 
coupling  the  oxidation  of  fuel  hydrocarbon  compounds,  which  requires  energy,  to  the 
reduction  of  other  compounds  (e.g.,  oxygen,  nitrate/nitrite,  manganese,  ferric  iron, 
sulfate,  and  carbon  dioxide),  which  yields  energy,  the  overall  reaction  will  yield  energy. 
Detailed  information  on  the  redox  reactions  required  to  biodegrade  dissolved  COPCs  is 
included  in  Table  6.1.  The  reader  is  encouraged  to  review  this  information  to  more  fully 
understand  the  chemical  basis  of  biodegradation. 

Figure  6.1  illustrates  the  sequence  of  microbially  mediated  redox  processes  based  on 
the  amount  of  free  energy  released  for  microbial  use.  In  general,  reactions  yielding  more 
energy  tend  to  take  precedence  over  processes  that  yield  less  energy  (Stumm  and  Morgan, 
1981).  As  Figure  6.1  shows,  oxygen  reduction  would  be  expected  to  occur  in  an  aerobic 
environment  with  microorganisms  capable  of  aerobic  respiration  because  oxygen 
reduction  yields  significant  energy.  However,  once  the  available  oxygen  is  depleted  and 
anaerobic  conditions  dominate  the  interior  regions  of  the  contaminant  plume,  anaerobic 
microorganisms  can  utilize  other  electron  acceptors  in  the  following  order  of  preference: 
nitrate/nitrite,  manganese,  ferric  iron,  sulfate,  and  finally  carbon  dioxide.  Each 
successive  redox  reaction  provides  less  energy  to  the  system,  and  each  step  down  in 
redox  energy  yield  would  have  to  be  paralleled  by  an  ecological  succession  of 
microorganisms  capable  of  facilitating  the  pertinent  redox  reactions. 

The  expected  sequence  of  redox  processes  can  be  estimated  by  the 
oxidation/reduction  potential  (ORP)  of  the  groundwater.  The  ORP  measures  the  relative 
tendency  of  a  solution  or  chemical  reaction  to  accept  or  transfer  electrons,  and  can  be 
measured  in  the  field.  This  measurement  can  be  used  as  a  crude  indicator  of  which  redox 
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reactions  may  be  operating  at  a  site.  High  ORPs  mean  that  the  solution  (or  available 
redox  couple)  has  a  relatively  high  oxidizing  potential. 

Microorganisms  can  only  facilitate  the  biodegradation  (oxidation)  of  the  fuel 
hydrocarbon  compounds  using  redox  couples  that  have  a  higher  ORP  than  the 
contaminants.  This  is  why  these  electron  acceptors  can  be  used  to  oxidize  the  fuel 
hydrocarbon  compounds.  The  reduction  of  highly  oxidized  species  results  in  an  overall 
decrease  in  the  oxidizing  potential  of  the  groundwater.  As  shown  in  Figure  6.1,  the 
reduction  of  oxygen  and  nitrate  will  reduce  the  oxidizing  potential  to  levels  at  which 
ferric  iron  (Fe3+)  reduction  can  occur.  As  each  chemical  species  that  can  be  used  to 
oxidize  the  contaminants  is  exhausted,  the  microorganisms  are  forced  to  use  other 
available  electron  acceptors  with  lower  oxidizing  capacity.  When  sufficiently  low 
(negative)  ORP  levels  have  been  developed  as  a  result  of  these  redox  reactions,  sulfate 
reduction,  and  methanogenesis  can  occur  almost  simultaneously  (Stumm  and  Morgan, 
1981). 

ORP  values  measured  in  shallow  groundwater  at  the  BX  Service  Station  in  March 
1998  ranged  from  22.2  to  -280  millivolts  (mV)  (Table  6.6).  Areas  with  the  lowest  ORP 
measurements  generally  coincided  with  the  presence  of  fUel-contaminated  groundwater, 
indicating  that  the  progressive  use  of  electron  acceptors  in  the  order  shown  on  Figure  6.1 
has  caused  the  groundwater  in  the  contaminated  areas  to  become  more  reducing.  These 
data  imply  that  oxygen,  nitrate,  manganese,  and  ferric  iron  may  be  used  to  biodegrade 
fuel  hydrocarbon  contaminants  at  this  site.  However,  many  authors  have  noted  that  field 
ORP  data  alone  cannot  be  used  to  reliably  predict  all  of  the  electron  acceptors  that  may  be 
operating  at  a  site,  because  the  platinum  electrode  probes  are  not  sensitive  to  some  redox 
couples  (e.g.,  sulfate/sulfide)  (Stumm  and  Morgan,  1981;  Godsey,  1994;  Lovley  et  al., 
1994).  Analytical  data  on  oxidized  and  reduced  species  are  presented  in  the  following 
subsections  to  verify  which  electron  acceptors  are  actually  being  used  to  biodegrade  the 
hydrocarbon  COPCs  in  saturated  soil  and  groundwater  at  the  BX  Service  Station. 

Throughout  the  following  subsections,  the  distributions  of  geochemical  parameters 
are  examined  by  comparing  background  concentrations  to  COPC  plume  core 
concentrations.  Analytical  data  from  upgradient  well  MW-01  and  cross-gradient  well 
MW-08-97  are  used  for  background  concentrations.  Analytical  data  from  MW-03,  MW- 
05,  MP-1,  and  MP-2  are  used  for  COPC  plume  core  concentrations. 

6.5.2  Dissolved  Oxygen 

Almost  all  types  of  fuel  hydrocarbons  can  be  biodegraded  under  aerobic  conditions 
(Borden,  1994).  Mineralization  of  fuel  hydrocarbons  to  carbon  dioxide  and  water  under 
aerobic  conditions  involves  the  use  of  oxygen  as  a  cosubstrate  during  the  initial  stages  of 
metabolism,  and  as  a  terminal  electron  acceptor  during  the  later  stages  of  metabolism  for 
energy  production.  The  reduction  of  molecular  oxygen  during  the  oxidation  of  the  fuel 
hydrocarbon  compounds  yields  a  significant  amount  of  free  energy  that  the 
microorganisms  could  utilize. 

DO  concentrations  were  measured  at  groundwater  sampling  locations  in  March  1998. 
Table  6.6  presents  the  analytical  results  for  DO  by  sampling  location.  As  shown  on  the 
table,  DO  concentrations  were  uniformly  low  at  all  sampling  locations  (0.16  to  1.20 
mg/L).  The  presence  of  the  lowest  observed  DO  concentration  in  the  core  of  the 
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dissolved  COPC  plume  and  the  highest  DO  concentration  at  the  upgradient  well  is  an 
indication  that  biodegradation  through  aerobic  respiration  is  occurring.  However,  the 
overall  low  magnitude  of  DO  concentrations  indicates  that  oxygen  is  not  currently  a 
significant  electron  acceptor  during  microbially  mediated  degradation  of  fuel 
hydrocarbons  at  the  BX  Service  Station. 

6.5.3  Nitrate 

Because  anaerobic  conditions  generally  prevail  in  the  site  groundwater,  nitrate  can  be 
used  as  an  electron  acceptor  by  indigenous  facultative  anaerobes  that  mineralize  fuel 
hydrocarbon  compounds  via  either  denitrification  or  nitrate  reduction  processes. 
Concentrations  of  nitrate  (as  nitrogen  [N])  measured  at  the  site  in  March  1998  are 
summarized  in  Table  6.6.  Background  nitrate  (as  N)  concentrations  measured  in 
upgradient  and  cross-gradient  wells  MW-01  and  MW-08-97  ranged  from  0.13  to  0.15 
mg/L.  Nitrate  (as  N)  concentrations  measured  in  plume  core  area  wells  exhibiting 
dissolved  fuel  contamination  (MW-03,  MW-05,  MP-1  and  MP-2)  ranged  from  below  the 
reporting  limit  of  0.5  mg/L  to  0.16  mg/L.  These  data  indicate  that  there  is  a  poor 
correlation  between  nitrate  concentrations  within  the  dissolved  plume  and  measured 
background  concentrations.  The  use  of  nitrate  as  an  electron  acceptor  in  microbially 
facilitated  redox  reactions  is  consistent  with  the  range  of  ORP  values  measured  at  the  BX 
Service  Station  (Figure  6.1).  However,  the  poor  correlation  described  above  limits  the 
importance  of  this  degradation  reaction. 

6.5.4  Ammonia 

The  presence  of  ammonia  in  groundwater  can  result  from  either  nitrate  reduction 
(facilitated  by  microbes)  or  fixing  of  atmospheric  nitrogen  (also  a  microbial  process). 
Nitrate  is  not  widespread  in  groundwater  within  the  aquifer;  however,  the  fixation  of 
atmospheric  nitrogen  may  occur  under  the  anaerobic,  methanogenic  conditions  observed 
at  the  site.  The  presence  of  ammonia  in  groundwater  is  a  strong  indication  of  microbial 
activity. 

Ammonia  (as  N)  concentrations  measured  in  groundwater  samples  collected  in 
March  1998  are  summarized  in  Table  6.6.  Ammonia  was  detected  in  all  of  the  samples 
analyzed.  The  pale-yellow  natural  color  of  the  shallow  groundwater  may  have  interfered 
with  the  ammonia  analysis,  causing  the  background  concentrations  to  be  biased  high. 
Ammonia  concentrations  detected  in  shallow  groundwater  varied  across  the  site,  with 
elevated  ammonia  concentrations  occurring  in  the  COPC  plume  core  area.  Therefore, 
production  of  ammonia  appears  to  be  occurring  due  to  increased  microbial  activity 
stimulated  by  the  relative  abundance  of  organic  carbon  (fuel  hydrocarbons). 

6.5.5  Ferrous  Iron 

Although  relatively  little  is  known  about  the  anaerobic  metabolic  pathways  involving 
the  reduction  of  ferric  iron  (Fe3+),  this  process  has  been  shown  to  be  a  major  metabolic 
pathway  for  some  microorganisms  (Lovley  and  Phillips,  1988;  Chapelle,  1993).  Elevated 
concentrations  of  ferrous  iron  (Fe2+)  often  are  found  in  anaerobic,  fuel-contaminated 
groundwater  systems.  Concentrations  of  dissolved  ferrous  iron  once  were  attributed  to 
the  spontaneous  and  reversible  reduction  of  ferric  oxyhydroxides,  which  are 
thermodynamically  unstable  in  the  presence  of  organic  compounds  such  as  benzene. 
However,  more  recent  studies  suggest  that  the  reduction  of  ferric  iron  cannot  proceed  at 
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all  without  microbial  mediation  (Lovley  and  Phillips,  1988;  Lovley  et  al.,  1991;  Chapelle, 
1993).  None  of  the  common  organic  compounds  found  in  low-temperature,  neutral, 
reducing  groundwater  could  reduce  ferric  oxyhydroxides  to  ferrous  iron  under  sterile 
laboratory  conditions  (Lovley  et  al,  1991).  This  means  that  the  reduction  of  ferric  iron  to 
ferrous  iron  requires  mediation  by  microorganisms  with  the  appropriate  enzymatic 
capabilities. 

To  determine  if  ferric  iron  is  being  used  as  an  electron  acceptor  for  fuel 
biodegradation  at  the  BX  Service  Station,  ferrous  (reduced)  iron  concentrations  were 
measured  at  groundwater  sampling  locations  in  March  1998.  Elevated  ferrous  iron 
concentrations  were  detected  in  the  COPC  plume  core  wells  (1.47  mg/L  to  11.95  mg/L; 
Table  6.6).  The  occurrence  of  ferrous  iron  concentrations  within  contaminated  areas 
indicates  that  ferric  iron  is  acting  as  an  electron  acceptor  at  these  locations.  In  addition, 
the  measured  redox  potentials  of  the  groundwater  at  this  site  are  within  the  range  that 
would  be  expected  for  the  ferric  iron-reducing  conditions  implied  by  the  observed  ferrous 
iron  distributions  (Figure  6.1). 

6.5.6  Sulfate 

Sulfate  also  may  be  used  as  an  electron  acceptor  during  microbial  degradation  of 
fuel  hydrocarbons  under  anaerobic  conditions  (Grbic-Galic,  1990).  Sulfate  can  be 
reduced  to  sulfide  during  the  oxidation  of  the  fuel  hydrocarbon  compounds.  The 
presence  of  decreased  concentrations  of  sulfate  (and  increased  concentrations  of  sulfide) 
in  the  source  area  relative  to  background  concentrations  indicates  that  sulfate  is 
participating  in  redox  reactions  at  the  site.  To  investigate  the  potential  for  sulfate 
reduction  at  the  BX  Service  Station,  sulfate  and  sulfide  concentrations  were  measured 
during  the  March  1998  groundwater  sampling  event. 

Table  6.6  shows  the  analytical  results  for  sulfate  and  sulfide  in  groundwater  at  the 
BX  Service  Station.  In  general,  areas  characterized  by  elevated  concentrations  of 
dissolved  COPCs  are  depleted  in  sulfate  concentrations  relative  to  measured  background 
concentrations.  Background  concentrations  of  sulfate  at  the  site  ranged  from  24.37  mg/L 
at  well  MW-01  to  37.55  mg/L  at  MW-08-97.  Sulfate  concentrations  measured  at  plume 
core  area  wells  exhibiting  dissolved  fuel  contamination  (MW-03,  MW-05,  MP-1  and 
MP-2)  ranged  from  0.0  mg/L  to  20.39  mg/L.  This  general  depletion  of  sulfate  within  the 
contaminated  areas  indicates  that  this  compound  is  acting  as  an  electron  acceptor  during 
fuel  biodegradation  reactions. 

Table  6.6  also  shows  that  elevated  concentrations  of  sulfide,  which  can  be  produced 
when  sulfate  is  reduced  during  fuel  hydrocarbon  oxidation,  generally  coincide  with 
depleted  sulfate  concentrations  and  elevated  fuel  hydrocarbon  concentrations.  The 
apparent  production  of  sulfide  within  the  contaminated  area  supports  the  observation  that 
microbial  populations  are  using  sulfate  to  oxidize  fuel  hydrocarbons  at  the  site. 

The  measured  ORPs  of  the  groundwater  at  this  site  are  not  within  the  range  that 
would  be  expected  for  the  sulfate-reducing  conditions  implied  by  the  observed  sulfate  and 
sulfide  distributions.  However,  as  described  in  Section  6.5.1,  field  ORP  data  alone 
cannot  be  used  to  reliably  predict  the  electron  acceptors  that  may  be  operating  at  a  site. 
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6.5.7  Dissolved  Methane 


On  the  basis  of  free  energy  yield  and  the  oxidizing  potential  of  the  site  groundwater, 
the  carbon  dioxide/methane  (C02/CH4)  redox  couple  also  could  be  used  to  oxidize  fuel 
hydrocarbon  compounds  to  carbon  dioxide  and  water  once  the  groundwater  is  sufficiently 
reducing.  To  attain  these  reducing  levels,  other  highly  oxidizing  chemical  species  such  as 
oxygen,  nitrate,  ferric  iron,  and  sulfate  must  first  be  reduced.  This  redox  reaction  is 
called  methanogenesis  or  methane  fermentation.  Methanogenesis  yields  the  least  free 
energy  to  the  system  in  comparison  to  other  chemical  species  (Figure  6.1).  The  presence 
of  methane  in  groundwater  at  elevated  concentrations  relative  to  background 
concentrations  is  a  good  indicator  of  methane  fermentation. 

Dissolved  methane  was  measured  at  groundwater  monitoring  wells  sampled  during 
the  March  1998  sampling  event.  Table  6.6  presents  the  analytical  data  for  methane. 
Methane  concentrations  detected  at  the  contaminant  source  areas  were  elevated  relative  to 
background  concentrations.  Methane  concentrations  measured  at  plume  core  area  wells 
MW-03,  MW-05,  MP-1  and  MP-2  ranged  from  1.2  mg/L  to  4.3  mg/L.  In  contrast, 
background  concentrations  ranged  from  0.017  mg/L  to  0.018  mg/L.  The  presence  of 
elevated  methane  levels  in  groundwater  at  the  BX  Service  Station  strongly  indicates  that 
biodegradation  is  occurring  via  methanogenesis. 

6.5.8  pH 

The  pH  of  groundwater  samples  collected  from  groundwater  monitoring  points  and 
monitoring  wells  in  March  1998  was  measured  (Table  6.6).  The  pH  of  a  solution  is  the 
negative  logarithm  of  the  hydrogen  ion  concentration  [H+].  Groundwater  pH  values 
measured  at  the  site  were  slightly  acidic,  ranging  from  4.78  to  7.01  standard  units  (SU) 
with  an  average  of  6.41  SU.  This  average  pH  is  within  the  optimal  range  for  fuel 
hydrocarbon-degrading  microbes  of  6  to  8  SU.  The  presence  of  more  acidic  pH  values 
indicates  that  the  groundwater  alkalinity  may  be  insufficient  to  fully  buffer  the 
groundwater  pH  against  the  organic  acids  produced  during  microbial  reactions. 

6.5.9  Temperature 

Groundwater  temperature  was  measured  at  groundwater  monitoring  wells  in  March 
1998  (Table  6.6).  Temperature  affects  the  types  and  growth  rates  of  bacteria  that  can  be 
supported  in  the  groundwater  environment,  with  higher  temperatures  generally  resulting 
in  higher  growth  rates.  The  temperature  of  groundwater  samples  collected  from  the 
shallow  monitoring  wells  varied  from  18.1  degrees  Celsius  (°C)  to  20.8  °C.  These 
temperatures  are  warm  enough  to  promote  microbial  growth  and  may  enhance  rates  of 
hydrocarbon  biodegradation. 

6.6  THEORETICAL  ASSIMILATIVE  CAPACITY  ESTIMATES 

The  preceding  discussions  have  been  devoted  to  determining  if  fuel  hydrocarbons  are 
biodegrading  in  saturated  soils  and  groundwater  at  the  BX  Service  Station.  Analytical 
data  on  reduced  and  oxidized  chemical  species  indicate  that  indigenous  microorganisms 
Eire  facilitating  the  oxidation  of  fuel  hydrocarbons  and  the  reduction  of  electron  acceptors 
to  generate  free  energy  for  cell  maintenance  and  production.  The  question  of  how  much 
contaminant  mass  can  be  biodegraded  must  be  addressed  to  assess  the  full  potential  for 
long-term  intrinsic  bioremediation  to  minimize  plume  size  and  mass  over  time. 
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Mass  balance  relationships  can  be  used  to  determine  how  much  contaminant  mass 
can  be  degraded  by  each  of  the  redox  reactions  that  the  microorganisms  might  use  to 
make  free  energy  available  for  cell  maintenance  and  production.  The  stoichiometric 
relationship  between  the  contaminant  and  the  electron  acceptor  can  be  used  to  estimate 
the  expressed  assimilative  capacity  of  the  groundwater.  Once  the  redox  reactions 
operating  at  the  site  have  been  defined,  it  is  possible  to  estimate  how  much  contaminant 
mass  can  be  assimilated  or  oxidized  by  available  electron  acceptors. 

Table  6.1  presents  the  coupled  redox  reactions  that  represent  the  biodegradation  of 
the  individual  hydrocarbon  COPCs,  including  the  stoichiometric  mass  ratio  of  electron 
acceptors  needed  to  oxidize  each  compound.  These  stoichiometric  mass  ratios  can  be 
used  to  estimate  the  assimilative  capacity  of  the  groundwater  at  the  BX  Service  Station. 
For  oxygen,  nitrate,  and  sulfate,  this  is  accomplished  by  first  determining  the  initial 
(background)  mass  of  each  electron  acceptor  available  in  the  groundwater.  Data  on  these 
chemical  species  were  collected  at  sampling  locations  upgradient  (MW-01)  and  cross¬ 
gradient  (MW-08-97)  from  the  dissolved  plume.  As  groundwater  slowly  migrates  into 
the  source  area,  electron  acceptors  are  brought  into  contact  with  hydrocarbon-degrading 
microorganisms  and  site  contamination.  The  change  in  the  electron  acceptor  mass  from 
background  sampling  locations  to  sampling  locations  within  the  plume  core  is  divided  by 
the  mass  of  electron  acceptors  required  to  mineralize  the  COPCs.  For  ferrous  iron, 
ammonia,  and  methane,  the  highest  observed  concentration  in  the  plume  core  wells  is 
divided  by  the  mass  of  electron  acceptors  required  to  mineralize  each  COPC.  However, 
the  change  in  ammonia  mass  was  used  to  correct  for  the  natural  yellow  color  of  the 
groundwater  at  the  site.  These  numbers  are  summed  to  estimate  the  expressed  intrinsic 
capacity  of  the  groundwater  to  biodegrade  COPCs. 

Estimates  of  the  background  and  plume  core  concentrations  were  used  to  calculate 
the  expressed  assimilative  capacity  of  the  groundwater  system  attributable  to  aerobic 
respiration  and  sulfate  reduction  (Table  6.7).  Table  6.7  also  presents  the  source  area 
concentrations  of  ammonia,  ferrous  iron,  and  methane.  These  concentrations  are  used  to 
“back-calculate”  the  expressed  assimilative  capacity  that  is  attributable  to  nitrogen 
fixation,  ferric  iron  reduction,  and  methanogenesis.  Nitrate  is  not  listed  in  Table  6.7.  As 
discussed  above,  nitrate  is  ultimately  reduced  to  ammonia;  however,  ammonia  can  be 
produced  from  the  reduction  of  nitrate  and  from  fixation  of  atmospheric  nitrogen. 
Therefore,  only  ammonia  is  used  to  calculate  the  intrinsic  capacity.  On  the  basis  of  these 
calculations,  one  pore  volume  of  saturated  soils  and  groundwater  at  the  BX  Service 
Station  has  the  capacity  to  oxidize  an  average  COPC  concentration  of  approximately 
16.78  mg/L  (16,780  pg/L). 

This  estimate  essentially  represents  an  estimate  of  the  COPC  reduction  capability  of 
one  pore  volume  of  groundwater  at  the  BX  Service  Station.  The  estimate  identifies  how 
much  contaminant  mass  can  be  theoretically  oxidized  as  one  pore  volume  travels  through 
the  plume  core.  In  reality,  over  1  pore  volume  is  expected  to  move  through  the 
contaminated  aquifer  material  in  the  source  area  every  2.5  years  based  on  the  estimated 
groundwater  velocity  of  175  ft/yr  and  a  source  area  length  of  approximately  450  feet. 

A  closed  system  containing  2  liters  of  water  can  be  used  to  help  visualize  the 
physical  meaning  of  assimilative  capacity.  Assume  that  the  first  liter  contains  no  fuel 
hydrocarbons,  but  it  contains  fuel-degrading  microorganisms  and  has  an  assimilative 
capacity  of  exactly  “x”  mg  of  fuel  hydrocarbons.  The  second  liter  has  no  assimilative 
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capacity;  however,  it  contains  fuel  hydrocarbons.  As  long  as  these  2  liters  of  water  are 
kept  separate,  biodegradation  of  fuel  hydrocarbons  will  not  occur.  If  these  2  liters  are 
combined  in  a  closed  system,  biodegradation  will  commence  and  continue  until  the  fuel 
hydrocarbons  or  electron  acceptors  are  depleted.  If  less  than  “x”  mg  of  fuel  hydrocarbons 
are  in  the  second  liter,  all  of  the  fuel  hydrocarbons  will  eventually  degrade  given  a 
sufficient  time;  likewise,  if  greater  than  “x”  mg  of  fuel  hydrocarbons  were  in  the  second 
liter  of  water,  only  “x”  mg  of  fuel  hydrocarbons  would  ultimately  degrade. 

This  example  shows  that  in  a  closed  system,  the  measured  expressed  assimilative 
capacity  eventually  should  be  equivalent  to  the  loss  in  contaminant  mass;  however,  the 
groundwater  beneath  the  site  is  an  open  system.  Electron  acceptors  can  continually  enter 
the  system  from  upgradient  flow.  Furthermore,  contaminant  mass  can  be  added  to  the 
system  through  dissolution  or  leaching  from  LNAPL  or  contaminated  soils.  This  means 
that  the  assimilative  capacity  is  not  fixed  as  it  would  be  in  a  closed  system,  and  therefore 
should  not  be  quantitatively  compared  to  concentrations  of  dissolved  contaminants  in  the 
groundwater.  Rather,  the  expressed  assimilative  capacity  of  groundwater  is  intended  to 
serve  as  a  qualitative  tool.  The  fate  of  COPCs  in  groundwater  is  dependent  on  the 
relationship  between  the  kinetics  of  biodegradation  and  the  solute  transport  velocities 
(Chapelle,  1994). 

6.7  PREDICTING  CONTAMINANT  TRANSPORT  AND  FATE 

Understanding  the  effects  of  natural  physical,  chemical,  and  biological  processes  on 
chemicals  in  the  subsurface  is  an  important  step  in  determining  potential  long-term  risks 
associated  with  chemical  migration  in  the  environment.  The  behavior  of  COPCs  under 
the  influence  of  these  processes  must  be  quantified  to  assess  the  expected  persistence, 
mass,  concentration,  and  toxicity  of  dissolved  COPCs  over  time  at  the  site;  and  to 
estimate  potential  receptor  exposure-point  concentrations.  If  destructive  and 
nondestructive  attenuation  processes  can  minimize  or  eliminate  the  concentration  of 
contaminants  to  which  a  receptor  could  be  exposed,  engineered  remedial  action  may  not 
be  warranted  because  no  reasonable  exposure  pathway  exists  or  the  exposure  pathway 
would  result  in  insignificant  risks.  The  focus  of  this  section  is  to  predict  how  the  COPCs 
will  be  transported  and  transformed  over  time  in  soil,  soil  vapor,  and  groundwater  based 
on  site  data  and  site-specific  contaminant  transport  and  fate  models. 

6.7.1  Volatilization  from  Subsurface  Sources 

6.7.1. 1  Inhalation  Risks  Posed  to  Aboveground  Receptors 

Maximum  detected  soil  gas  concentrations  were  conservatively  compared  to  OSHA 
PELs  in  Section  4  to  define  ambient  atmosphere  COPCs.  However,  as  discussed 
previously,  this  comparison  is  overly  conservative  because  soil  gas  measurements  do  not 
reflect  the  exposure-point  concentrations  in  outdoor  ambient  air  or  within  onsite 
structures.  To  determine  whether  subsurface  sources  (i.e.,  contaminated  soils  and 
dissolved  contamination)  could  cause  exposure-point  concentrations  in  either  outdoor  or 
indoor  air  that  may  pose  an  unacceptable  risk  to  potential  onsite  receptors  via  the 
inhalation  exposure  route,  several  different  kinds  of  chemical  flux  and  atmospheric 
transport  equations  were  coupled  to  simulate  the  concentrations  of  benzene  present  in 
outdoor  ambient  air  under  normal  atmospheric  conditions  and  accumulating  within  onsite 
buildings.  Two  models  [i.e.,  the  Farmer  Model  (USEPA,  1992)  and  the  indoor  air 
dispersion  model  (Michelson  et  al.,  1993)]  were  utilized  for  this  task. 
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A  diffusion  model  was  used  to  predict  the  transport  of  benzene  from  subsurface 
sources  through  unsaturated  soils  and  manmade  structures  (e.g.,  building  foundations), 
and  within  ambient  air.  The  maximum  measured  soil  gas  benzene  concentration  was 
used  to  represent  the  observed  subsurface  source  term.  Flux  equations  were  then  used  to 
estimate  that  mass  of  benzene  that  migrated  to  the  target  mixing  area  (i.e.,  outdoor 
ambient  atmosphere  and  indoor  building  space).  Simple  “box”  mixing  equations  were 
used  to  translate  flux  measurements  into  predicted  exposure-point  concentrations  for  air 
within  the  outdoor  and  indoor  breathing  zones.  Outdoor  air  quality  impacts  were 
conservatively  estimated  assuming  that  benzene  diffuses/convects  through  native  soils 
only  (i.e.,  the  pavement  capping  a  portion  of  the  site  is  not  present),  and  that  only 
minimal  atmospheric  dispersion  above  the  flux  area  is  possible  (i.e.,  virtual  upwind  point- 
source  dispersion  assumption).  Indoor  air  quality  impacts  were  conservatively  estimated 
by  allowing  benzene  to  seep  through  foundation  cracks  and  mix  within  a  ventilated  but 
confined  structure.  Both  site-specific  and  conservative  default  values  were  used  as  input 
parameters.  The  predictive  model  equations  and  input  parameters  are  presented  in  Table 
6.8. 


The  maximum  benzene  concentration  detected  in  soil  vapor  samples  in  March  1998 
(Table  5.4)  was  used  in  the  diffusion  model  that  is  based  on  measured  soil  gas 
concentrations.  This  model  predicted  an  outdoor  benzene  exposure  concentration  of 
0.00186  mg/m3,  which  is  three  orders  of  magnitude  less  than  the  PEL  for  this  compound 
of  1  mg/m3  (Table  6.8). 

The  predictive  migration  model  equations  for  indoor  air  indicate  that  subsurface 
sources  at  the  BX  Service  Station  are  not  expected  to  cause  indoor  air  concentrations  of 
benzene  to  exceed  the  OSHA  PEL.  The  predictive  migration  model  indicates  that  the 
indoor  air  concentration  of  benzene  is  conservatively  expected  to  be  five  orders  of 
magnitude  less  than  the  OSHA  PEL  (Table  6.8).  Therefore,  no  engineered  remediation  is 
warranted  to  prevent  migration  of  benzene  into  indoor  air  at  concentrations  above  the 
OSHA  PEL. 

6.7.1.2  Inhalation  Risks  Posed  to  Intrusive  Workers 

A  box  mixing  model  was  used  to  estimate  the  concentration  of  benzene  that  would 
be  present  in  the  breathing  zone  in  an  excavated  trench  based  on  the  maximum  soil  gas 
benzene  concentration  detected  in  March  1998.  The  mixing  model  and  the  parameter 
values  used  in  the  model  were  developed  by  toxicologists  at  the  University  of  Florida  for 
a  similar  site  at  Homestead  AFB,  Florida  (University  of  Florida,  1998).  Calculations  are 
contained  in  Appendix  E.  The  model  indicated  that  the  resulting  benzene  concentration 
would  be  0.034  mg/m3,  which  is  approximately  two  orders  of  magnitude  lower  than  the 
OSHA  PEL  of  1  mg/m3.  Therefore,  no  engineered  remediation  is  warranted  to  prevent 
migration  of  benzene  into  excavations  at  concentrations  above  the  OSHA  PEL. 

6.7.2  BIOSCREEN  Modeling 

BIOSCREEN®  is  a  screening  model  which  simulates  RNA  of  dissolved 
hydrocarbons  at  petroleum  fuel  release  sites  (Newell  and  McLeod,  1996).  The  software 
is  based  on  the  Domenico  (1987)  analytical  solute  transport  model  and  is  designed  to 
simulate  advection,  dispersion,  adsorption,  and  aerobic  decay  as  well  as  anaerobic 
reactions  that  have  been  shown  to  be  the  dominant  biodegradation  processes  at  many 
petroleum  release  sites. 
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6.7.2. 1  Description  of  BIOSCREEN  Model 

BIOSCREEN®  includes  three  different  model  types: 

1)  Solute  transport  without  decay; 

2)  Solute  transport  with  biodegradation  modeled  as  a  first-order  decay  process  (simple, 

lumped  parameter  approach);  and 

3)  Solute  transport  with  biodegradation  modeled  as  an  “instantaneous”  biodegradation 

reaction. 

The  first  model  is  appropriate  for  predicting  the  movement  of  conservative  (non¬ 
degrading)  solutes  such  as  chloride.  The  only  attenuation  mechanisms  simulated  are 
dispersion  in  the  longitudinal,  transverse,  and  vertical  directions  and  adsorption  of  the 
chemical  to  the  soil  matrix. 

With  the  second  model,  the  solute  degradation  rate  is  proportional  to  the  initial  solute 
concentration.  This  is  a  conventional  method  for  simulating  biodegradation  in  dissolved 
hydrocarbon  plumes.  With  this  method,  dispersion,  sorption,  and  biodegradation 
parameters  are  lumped  together  in  a  single  calibration  parameter.  The  first-order  decay 
model  does  not  account  for  site-specific  information  such  as  the  availability  of  electron 
acceptors.  In  addition,  it  does  not  assume  any  biodegradation  of  dissolved  constituents  in 
the  source  zone.  In  other  words,  this  model  assumes  that  biodegradation  starts 
immediately  downgradient  from  the  source  and  that  it  does  not  decrease  the 
concentrations  of  dissolved  organic  compounds  in  the  source  zone  itself. 

First-order  expressions  may  not  be  accurate  for  describing  biodegradation  of  organic 
chemicals  in  groundwater  because  electron  acceptor  limitations  are  not  considered.  A 
more  accurate  prediction  of  biodegradation  effects  may  be  realized  by  incorporating  the 
instantaneous  reaction  equation  into  a  transport  model  (Newell  and  McLeod,  1996). 

At  almost  all  petroleum  release  sites,  biodegradation  is  present  and  can  be  verified  by 
demonstrating  the  consumption  of  aerobic  and  anaerobic  electron  acceptors.  Therefore, 
results  from  the  No  Biodegradation  model  are  intended  only  to  be  used  for  comparison 
purposes  and  to  demonstrate  the  effects  of  biodegradation  on  plume  migration.  The 
Instantaneous  Reaction  model  is  recommended  either  alone  or  in  addition  to  the  First- 
Order  Decay  model  for  most  sites  where  electron  acceptor  and  metabolic  byproduct 
concentration  data  have  been  collected  (Newell  and  McLeod,  1996). 

6.7.2.2  Modeling  Objectives 

The  BIOSCREEN®  modeling  was  performed  for  the  BX  Service  Station  site  to 
accomplish  the  following  three  objectives: 

•  To  estimate  the  maximum  migration  distance  of  the  plumes  associated  with  the 
current  and  former  UST  pit  over  time; 

•  To  assess  the  persistence  of  both  plumes  over  time;  and 

•  To  support  future  remedial  actions. 

It  was  necessary  to  perform  modeling  for  both  the  current  and  former  UST  pits  to 
support  development  of  future  remedial  options.  The  lateral  migration  potential  and 

6-13 

I:\TYN-RBIC\REPORT\BX\BXTEXT3.DOC 


persistence  of  benzene  at  the  former  UST  pit  was  modeled  because,  of  the  groundwater 
COPCs  identified  in  Section  4,  benzene  is  both  mobile  in  the  groundwater  environment 
and  considered  a  toxic  carcinogen  (has  the  lowest  Table  V  TCL  of  any  of  the  volatile 
COPCs).  Therefore,  benzene  will  likely  be  a  primary  “risk-driver”  at  this  site.  Xylene 
was  modeled  at  the  current  UST  pit  because  it  exceeded  its  Table  V  TCL  by  800  times, 
which  was  the  greatest  exceedence. 

6.7.2.3  Conceptual  Model  Design  and  Limiting  Assumptions 

BIOSCREEN®  has  the  following  limitations: 

•  As  an  analytical  model,  BIO  SCREEN®  assumes  simple  groundwater  flow 
conditions;  and 

•  As  a  screening  tool,  BIOSCREEN®  only  approximates  the  more  complicated 
processes  that  occur  in  the  field. 

Because  the  model  is  not  capable  of  simulating  a  complicated  flow  regime,  the 
hydraulic  input  parameters  for  the  site  were  based  on  slug  and  pump  tests  performed  at 
site  monitoring  wells.  As  discussed  previously,  there  are  multiple  sources  at  the  site. 
The  highest  benzene  concentration  was  detected  at  MP-2,  which  is  associated  with  the 
former  UST  pit.  The  highest  xylene  concentration  was  detected  at  MW-03,  which  is 
associated  with  the  current  UST  pit.  Therefore,  the  BIOSCREEN  models  that  are 
presented  in  this  section  predict  the  migration  and  persistence  of  benzene  associated  with 
the  former  UST  pit  and  xylene  associated  with  the  current  UST  pit. 

At  the  former  UST  pit,  a  twenty-three-year  calibration  simulation  (1975  to  1998)  was 
run  using  the  dissolved  benzene  data  collected  in  1998  as  calibration  targets.  As 
discussed  in  Section  1.5,  the  original  USTs  at  the  former  UST  pit  were  activated  in  1948. 
The  tanks  were  replaced  in  1967  and  closed  in  1983.  There  is  no  information  available 
about  when  a  release  occurred  at  the  former  UST  pit.  This  simulation  assumes  that  the 
contamination  was  first  introduced  into  the  environment  in  1978  at  the  midpoint  of  the 
replacement  tanks’  life.  This  model  will  be  referenced  as  model  1  for  the  remainder  of 
this  discussion. 

At  the  current  UST  pit,  a  ten-year  calibration  simulation  (1987  to  1997)  was  run 
using  the  dissolved  xylene  data  collected  in  1997  as  calibration  targets.  Dissolved  xylene 
concentrations  decreased  significantly  from  1997  to  1998,  however,  the  drop  may  be  due 
to  seasonal  fluctuations.  To  be  conservative,  the  BIOSCREEN  model  was  calibrated  to 
the  1997  data.  As  discussed  in  Section  1.5,  a  release  occurred  in  1987  when  the  USTs 
were  overfilled  through  the  new  remote  fill  lines  and  fuel  leaked  out  into  the  surrounding 
soil  through  the  original  remote  fill  lines.  This  simulation  assumes  that  the  contamination 
was  first  introduced  into  the  environment  in  1987  as  a  result  of  this  release.  This  model 
will  be  referenced  as  model  2  for  the  remainder  of  this  discussion. 

6.7.2.4  Initial  Model  Input  Data 

Input  data  for  the  BIOSCREEN®  model  are  used  to  specify/calculate  groundwater 
velocity,  aquifer  dispersivity,  a  retardation  factor,  a  chemical-specific  decay  coefficient, 
dissolved  hydrocarbon  concentrations  in  the  source  area,  a  half-life  of  the  hydrocarbon 
source,  and  the  dimensions  of  the  source  zone.  The  parameters  were  obtained  from  site- 
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specific  data  and  commonly  accepted  literature  values.  The  BIOSCREEN®  input  screens 
is  presented  in  Appendix  F.  Each  of  these  input  values  is  described  in  more  detail  below. 

6.7.2.4.1  Hydrogeology 


Seepage  Velocity  (Vs) 


Seepage  velocity  is  the  actual  interstitial  groundwater  velocity.  It  is  defined  as  the 
hydraulic  conductivity  times  the  hydraulic  gradient  divided  by  the  effective  porosity.  The 
value  of  this  parameter  was  the  same  for  both  models  (175  ft/yr). 


'K)(dH) 

Kne)\dLJ 


Hydraulic  Conductivity  (K) 

Hydraulic  conductivity  (K)  is  a  term  that  describes  the  relative  ease  with  which  water 
can  move  through  a  permeable  medium.  The  horizontal  K  value  used  for  shallow  aquifer 
modeling,  1.1  x  10'2  centimeters  per  second  (cm/s)  (30  ft/day),  was  derived  from  slug  and 
pump  tests  performed  by  BCM  (Section  3.4,  and  Appendix  A). 

Hydraulic  Gradient  (dH/dL) 

The  hydraulic  gradient  is  a  unitless  value  which  represents  the  change  in  water  table 
elevation  per  unit  distance  in  a  direction  parallel  to  groundwater  flow.  The  average 
hydraulic  gradient  at  the  site  was  calculated  to  be  0.004  ft/ft  based  on  water  table 
elevation  data. 

Effective  Porosity  (ne) 

The  effective  porosity  of  a  medium  is  the  ratio  of  the  volume  of  interconnected  voids 
to  the  bulk  volume  of  the  aquifer  matrix.  The  effective  porosity  is  typically  less  than  total 
porosity  because  of  non-interconnected  pores,  dead-end  pores,  and  boundary  effects  of 
aquifer  solids.  An  effective  porosity  of  0.25  (25%)  was  used  for  the  model.  This  value  is 
commonly  used  for  silt  and  sand  lithologies  (Newell  and  McLeod,  1996). 

6.7.2.4.2  Dispersion 

Dispersivity  is  a  property  of  a  porous  medium  that  determines  the  dispersion  or 
spreading  characteristics  of  the  medium  by  a  relationship  between  pore-water  velocity 
and  dispersion  coefficients.  Bioscreen®  computes  the  longitudinal  dispersivity  based  on 
an  estimated  plume  length,  and  the  transverse  dispersivity  by  using  10%  of  the 
longitudinal  dispersivity.  The  default  vertical  dispersivity  is  zero. 

An  important  step  in  the  Bioscreen®  model  calibration  process  is  the  manipulation  of 
the  model’s  dispersivity,  as  the  value  of  dispersivity  can  vary  between  2  to  3  orders  of 
magnitude  across  a  site  (Newell  and  McLeod,  1996).  During  calibration  of  model  1, 
dispersivity  was  varied,  and  final  values  of  450  feet,  45  feet,  and  0  feet  were  input  for 
longitudinal  dispersivity,  transverse  dispersivity,  and  vertical  dispersivity,  respectively. 
The  calibrated  value  of  longitudinal  dispersivity  is  within  2  to  3  orders  of  magnitude  of 
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the  initial  value  of  17.9  feet  computed  by  the  model  based  on  an  assumed  maximum 
plume  length  of  500  feet. 

6.7.2.4.3  Adsorption 

Retardation  Factor 

The  retardation  factor  is  a  measure  of  the  degree  of  retardation  of  dissolved  organic 
chemical  movement  through  the  aquifer.  A  retardation  value  of  1.15  was  calculated 
using  the  following  formula  and  input  parameters: 

R=l+(Kdpb/n) 

where 

Kd  =  (KJ(f J 

Koc  =  Organic  Carbon  Partition  Coefficient 
foc=  Fraction  Organic  Carbon 
pb  =  Soil  Bulk  Density  of  Aquifer  Matrix 
ne  =  Effective  Porosity 

Organic  Carbon  Partition  Coefficient  (Koc) 

The  organic  carbon  partition  coefficient  (KJ  is  a  chemical-specific  partition 
coefficient  between  organic  carbon  and  water  (Newell  and  McLeod,  1996).  The  selected 
Koc  value  for  model  1  was  79  milliliters  per  gram  [mL/g]  which  corresponds  to  benzene. 
For  model  2,  a  value  of  422  mL/g  was  chosen  for  xylene  (Weidemeier  et  al.,  1995). 

Fraction  Organic  Carbon  (foc) 

The  fraction  organic  carbon  (foc)  is  the  weight  fraction  of  organic  carbon  in  soil  and 
is  used  in  the  estimation  of  the  retardation  factor.  Typical  Rvalues  range  from  0.0002  to 
0.02  (Newell  and  McLeod,  1996).  Total  organic  carbon  concentration  was  not  detected 
in  site  soils,  so  half  of  the  mdl  (550  mg/kg)  was  assumed  to  exist  in  site  soils.  This 
assumption  means  275  mg/kg  are  in  site  soils,  which  translates  to  a  foc  value  of  2.75  x  10' 

4 


Effective  Porosity  (ne) 

The  effective  porosity  of  a  medium  is  the  ratio  of  the  volume  of  interconnected  voids 
to  the  bulk  volume  of  the  aquifer  matrix.  The  effective  porosity  is  typically  less  than  total 
porosity  because  of  non-interconnected  pores,  dead-end  pores,  and  boundary  effects  of 
aquifer  solids.  An  effective  porosity  of  0.25  (25%)  was  used  for  the  model.  This  value  is 
commonly  used  for  silt  and  sand  lithologies  (Newell  and  McLeod,  1996). 

Soil  Bulk  Density  (pb) 

The  soil  bulk  density  is  the  bulk  density  of  the  aquifer  matrix  and  is  related  to  the 
porosity  and  pure  solids  density.  An  estimated  value  of  1.7  grams  per  cubic  centimeter 
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(g/cm3)  (or  kilograms  per  liter  [kg/L])  was  used  in  this  model  (Newell  and  McLeod, 
1996). 

6.7.2.4.4  Biodegradation 

First  Order  Decay  Coefficient  and  Solute  Half-  Life 

The  solute  half-life  is  a  chemical  specific  value  which  specifies  the  amount  of  time  it 
takes  for  a  compound  to  degrade  to  half  its  original  concentration.  The  first-order  decay 
coefficient  is  equal  to  0.693  divided  by  the  half  life  of  the  chemical  in  groundwater.  The 
half-life  of  benzene  and  xylene  published  in  literature  typically  ranges  from  0.02  to  2 
years  and  0.038  to  1  year,  respectively  (Newell  and  McLeod,  1996).  Instead  of  using  a 
literature  value,  a  first-order  decay  coefficient  was  calculated  using  site-specific  data  and 
the  method  of  Buscheck  and  Alcantar  (1995).  These  values  are  discussed  in  Section  6.4 
and  presented  in  Table  6.5.  A  half-life  of  0.28  years  was  used  for  benzene  in  model  1  and 
a  half-life  of  0.26  years  for  xylene  was  used  in  model  2. 

First-order  expressions  may  not  be  accurate  for  describing  biodegradation  of  organic 
chemicals  in  groundwater  because  electron  acceptor  limitations  are  not  considered.  A 
more  accurate  prediction  of  biodegradation  effects  may  be  realized  by  incorporating  the 
instantaneous  reaction  equation  into  a  transport  model  (Newell  and  McLeod,  1996).  For 
this  reason,  both  models  1  and  2  were  calibrated  using  the  instantaneous  reaction  model. 

Instantaneous  Reaction  Model 

Using  field  and  laboratory  analytical  data,  background  concentrations  (wells  MW-08 
and  MW-01)  and  concentrations  within  the  COPC  plume  core  area  (wells  MP-1,  MP-2, 
MW-03,  and  MW-05)  for  each  of  the  electron  acceptors/by-products  listed  below  were 
calculated.  Although  BTEX  compounds  dominate  the  dissolved  plumes  of  gasoline 
spills,  there  are  non-BTEX  hydrocarbons  that  exert  a  demand  on  the  available  electron 
acceptors.  A  conservative  approach  is  to  reduce  all  available  electron  acceptor/by¬ 
product  concentrations  used  in  the  model  by  thirty  percent  to  account  for  the  possible 
impacts  of  non-BTEX  organics  in  groundwater  (Newell  and  McLeod,  1997).  Therefore, 
the  delta  for  each  of  the  indicators  was  reduced  by  thirty  percent.  Since  benzene  or 
xylene  were  the  only  constituents  being  modeled,  the  deltas  were  reduced  by  an 
additional  seventy-five  percent  before  being  input  into  the  model.  Then,  Bioscreen® 
calculates  biodegradation  capacities  (BCs)  for  individual  parameters.  The  BC  is  the 
amount  (in  mg/L)  of  a  parameter  utilized  to  biodegrade  1  mg/L  of  hydrocarbon.  The 
calculated  differences  are  provided  below. 

Difference  in  DO 

17.5%  of  {(Background  Oxygen  Cone.)  -  (Core  Oxygen  Cone)} 

Change  in  DO  =  0.175*(0.76-0.16)  =  0.1 1  mg/L 

Difference  in  Nitrate 

17.5%  of  {(Background  Nitrate  Cone.)  -  (Core  Nitrate  Cone.)} 

Change  in  Nitrate  =  0.1 75  *(0-0)  =  0  mg/L 


6-17 

I:\TYN-RBIC\REPORT\BX\BXTEXT3.DOC 


Difference  in  Ferrous  Iron 

17.5%  of  {(Core  Ferrous  Iron  Cone.)} 

Change  in  Ferrous  Iron  =  0.175*(1 1 .95)  =  2.09  mg/L 

Difference  in  Sulfate 

17.5%  of  {(Background  Sulfate  Cone.)  -  (Core  Sulfate  Cone.)} 

Change  in  Sulfate  =  0.175*(30.96-0.0)  =  5.42  mg/L 

Difference  in  Methane 

17.5%  of  {(Core  Methane  Cone.)} 

Methane  =  0.175*(4.3)  =  0.75  mg/L 

6.7.2.4.5  General 

For  model  1,  the  modeled  area  length  and  width  were  set  at  600  feet  and  120  feet, 
respectively.  The  model  area  dimensions  were  estimated  from  site  groundwater 
monitoring  data.  The  calibration  period  extended  from  1975  to  1998  (23  years),  and  the 
model  was  run  for  43  years  (1975  to  2018)  for  predictive  purposes. 

For  model  2,  the  modeled  area  length  and  width  were  set  at  500  feet  and  100  feet, 
respectively.  The  model  area  dimensions  were  estimated  from  site  groundwater 
monitoring  data.  The  calibration  period  extended  from  1987  to  1997  (10  years),  and  the 
model  was  run  for  80  years  (1987  to  2067)  for  predictive  purposes. 

6.7.2.4.6  Source  Data 

Source  Thickness  in  Saturated  Zone 

The  source  thickness  in  the  aquifer  was  input  as  10  feet.  This  simple  assumption  is 
appropriate  for  many  petroleum  release  sites  (Newell  and  McLeod,  1996). 

Source  Area  Dimensions  and  Concentrations 

BIOSCREEN®  assumes  a  source  represented  by  a  vertical  plane  perpendicular  to 
groundwater  flow.  The  cross-sectional  area  of  the  vertical  plane  was  estimated  to  be  the 
maximum  concentration.  For  model  1  this  value  was  manipulated  until  the  model 
predicted  that  a  maximum  of  3.4  mg/L  of  benzene  would  exist  23  years  after  the  release 
occurred.  For  model  2  this  value  was  manipulated  until  the  model  predicted  that  a 
maximum  of  16  mg/L  of  xylene  would  exist  10  years  after  the  release  occurred. 

Source  Half-Life 

BIOSCREEN®  incorporates  an  approximation  for  a  declining  source  concentration 
over  time.  The  declining  source  term  assumes  that  the  mass  of  modeled  constituent  in  the 
source  area  dissolves  slowly  as  fresh  groundwater  passes  through,  and  that  the  change  in 
source  zone  concentration  can  be  approximated  as  a  first-order  decay  process.  The  model 
will  compute  an  estimated  source  half-life  given  the  estimated  mass  of  modeled 
constituent  present  in  the  source  area.  Calibrated  values  of  530  kg  and  1000  kg  were 
employed  for  models  1  and  2,  respectively. 
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6.7.2.4.7  Field  Data  for  Comparison 

An  optional  function  of  the  BIOSCREEN®  model  is  to  incorporate  field  data  along 
the  centerline  of  the  plume  to  compare  to  the  model  results.  Data  from  the  recent 
sampling  events  were  used  for  this  comparison. 

6.7.2.5  Model  Calibration 

The  analytical  model  was  calibrated  by  altering  input  parameters  in  a  trial-and-error 
fashion  until  the  simulated  plume  calculated  by  the  instantaneous  reaction  model 
approximated  observed  field  data.  The  parameters  varied  during  calibration  were  the 
dispersivity,  source  zone  concentration,  and  the  source  mass.  The  parameters  were  varied 
within  a  realistic  range  of  values  until  the  simulation  results  of  the  both  models  closely 
matched  the  data  from  the  recent  sampling  events. 

6.7.2.6  Model  Results 

Model  1  indicates  the  benzene  plume  from  the  former  UST  pit  migrated  to  its 
maximum  distance  of  approximately  540  feet  seven  years  after  its  release  (1983).  The 
model  predicts  that  concentrations  of  benzene  in  excess  of  the  TCL  of  1  pg/L  will  persist 
in  the  aquifer  for  43  years  after  1975  (2018).  Model  output  is  presented  in  Appendix  F. 

Model  2  indicates  the  xylene  plume  from  the  current  UST  pit  migrated  to  its 
maximum  distance  of  approximately  300  feet  eight  years  after  its  release  (1995).  The 
model  predicts  that  concentrations  of  xylene  in  excess  of  the  TCL  of  20  pg/L  will  persist 
in  the  aquifer  for  80  years  after  1987  (2067).  The  model  may  be  overly  conservative 
because  it  is  based  on  1997  xylene  data  instead  of  lower  magnitude  1998  data.  Model 
output  is  presented  in  Appendix  F. 

6.7.2.7  Simulated  Source  Removal 

The  BIOSCREEN  model  also  was  utilized  to  evaluate  the  effectiveness  of  future 
remedial  actions.  This  task  was  completed  for  the  dissolved  plumes  at  both  the  current 
and  former  UST  pits.  Model  input  and  output  is  included  in  Appendix  F. 

For  model  1  (former  UST  pit),  the  only  input  parameters  that  were  changed  were  the 
maximum  dissolved  benzene  concentration  and  the  estimated  mass  of  benzene  in  the 
source  area.  This  model  assumes  that  the  future  remedial  action  will  remove  80  percent 
of  the  source  benzene  over  3  years.  Based  on  model  1  results,  it  is  estimated  that  1 10  kg 
of  source  are  left  in  1998.  This  value  was  decreased  by  an  additional  80  percent,  which  is 
the  assumed  removal  capacity  of  the  future  remedial  action.  The  final  value  of  22  kg  was 
input  into  the  model.  The  maximum  benzene  concentration  from  the  calibration  year 
(1998)  of  3.4  mg/L  was  input  as  the  maximum  dissolved  concentration.  The  result  of  the 
model  indicates  that  after  80  percent  of  the  source  is  removed,  the  benzene  will 
completely  attenuate  in  3  years.  If  the  80  percent  source  removal  takes  3  years,  then  the 
model  predicts  that  benzene  will  attenuate  6  years  after  implementation  of  the  remedial 
action. 

The  same  source  removal  simulation  was  performed  for  the  current  UST  pit  as  the 
former  UST  pit.  This  model  also  assumes  that  the  future  remedial  action  will  remove  80 
percent  of  the  source  xylene  over  3  years.  Based  on  model  2  results,  it  is  estimated  that 
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700  kg  of  source  are  left  in  1998.  This  value  was  decreased  by  an  additional  80  percent, 
which  is  the  assumed  removal  capacity  of  the  future  remedial  action.  The  final  value  of 
140  kg  was  input  into  the  model.  To  be  conservative,  the  maximum  xylene  concentration 
from  the  calibration  year  (1997)  of  16  mg/L  was  input  as  the  maximum  dissolved 
concentration.  The  result  of  the  model  indicates  that  after  80  percent  of  the  source  is 
removed,  the  xylene  will  completely  attenuate  in  14  years.  If  the  80  percent  source 
removal  takes  3  years,  then  the  model  predicts  that  xylene  will  attenuate  17  years  after 
implementation  of  the  remedial  action. 
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1 .  These  reactions  would  be  expected  to  occur  in 
sequence  if  the  system  is  moving  toward 
equilibrium. 

2.  These  redox  processes  occur  in  order  of  their 
energy-yielding  potential  (provided  microorganisms 
are  available  to  mediate  a  specific  reaction).  Re¬ 
duction  of  a  highly  oxidized  species  decreases  the 
ORP  of  the  system. 


FIGURE  6.1 


3.  The  ORP  of  the  system  determines  which  electron 
acceptors  are  available  for  organic  carbon  oxidation. 


SEQUENCE  OF  MICROBIALLY 
MEDIATED  REDOX  PROCESSES 


4. 


Redox  reaction  sequence  is  paralleled  by  an 
ecological  succession  of  biological  mediators. 
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BX  Service  Station 
Tyndall  AFB,  Florida 
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ENGINEERING  SCIENCE,  INC. 
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Adapted  from  Stumm  and  Morgan,  1981. 
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TABLE  6.1 

COUPLED  OXIDATION  REACTIONS  FOR  COPC  COMPOUNDS 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Coupled  Benzene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

7.502  +  C6H6  =>  6C02,g  +3H20 

Benzene  oxidation  /aerobic  respiration 

3.07:1 

6NO3  +  6H+  +  C6H6  =>  6C02,g  +  6H20  +  3 N 2, g 

Benzene  oxidation  /  denitrification 

4.77:1 

3. 75  NO /  +  Cfl6  +  7.5  H*  +  0. 75  Hfi  =>  6  C02  +  3. 75  NH4+ 

Benzene  oxidation  /  nitrate  reduction 

2.98:1 

60 H+  +  30Fe(OH)3a  +  C6H6  =>  6C02  +  30 Fe2*  +  78H20 

Benzene  oxidation  f  iron  reduction 

21.5:1 

7 5ft  +  3.75 SO2/  +  C«H6  =>  6 C02,g  +  315h2S°  +  3H20 

Benzene  oxidation  /  sulfate  reduction 

4.61:1 

5N2  +  CJ16  +  10H+  +  12  H20  6  CO 2  +  10  NH/ 

Benzene  oxidation  /nitrogen  fixation 

2.31:1 

4.5 H20  +  C6H6  =>  2.25C02.g  +  3.75CH4 

Benzene  oxidation  /  methanogenesis 

0.77:1 

Coupled  Toluene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

902  +  CeHsCHj  =>  7 CO +  4H20 

Toluene  oxidation  /aerobic  respiration 

3.13:1 

7.2NCT3  +  7.2  H*  +  CeHsCHs  =>7COzt  +  7.6H20  +  3.6  N2., 
Toluene  oxidation  /denitrification 

4.85:1 

4.5NO /  +  9H*  +  0.5H2O  +  C/i,CH3  =>  7C02  +  4.5NH / 

Toluene  oxidation  /nitrate  reduction 

3.03:1 

72H*  +  36Fe(OH)3a  +  C6H3CH,  =>  7 CO 2  +  36  Fe2*  +  94H20 

Toluene  oxidation  /  iron  reduction 

21.86:1 

9H*  +  4.5 SOi  +  CtHsCH 3  =>  7COXs  +  4.5H2S°  +  4H20 

Toluene  oxidation  /  sulfate  reduction 

4.7:1 

6N2  +  Cfl5CH3  +  12  H*  +  14  HP  =>7C02  +  12  NH/ 

Toluene  oxidation  /  nitrogen  fixation 

2.35:1 

5H20  +  CsHsCHs  =>  2.5 CO 2. s  +4.5CH , 

Toluene  oxidation  /  methanogenesis 

0.78:1 
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TABLE  6.1  (CONTINUED) 

COUPLED  OXIDATION  REACTIONS  FOR  COPC  COMPOUNDS 


Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Coupled  Ethylbenzene  Oxidation  reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

10.502  +  CtHsCiHs  =>  SCO2.,  +5HiO 

Ethylbenzene  oxidation  /aerobic  respiration 

3.17:1 

8ANO-3  +  8.4  H*  +  CeHsCiHs  =>  8COlt  +  9.2HiO  +  4.2N2., 
Ethylbenzene  oxidation  /  denitrification 

4.92:1 

5.25NO/  +  10.5H*  +  0.25H2O  +  C&SCJ13  =>  8C02  +  5.25NH/ 
Ethylbenzene  oxidation  /nitrate  reduction 

3.07:1 

84 H+  +  42Fe(OH)ia  +  CtH5C2Hs  =>  8C02  +  42 Fe2*  +  110H2O 
Ethylbenzene  oxidation  /  iron  reduction 

22:1 

10.5  H*  +  5.25 SO2'  +  CtHsCzHs  =>  8COz,  +5.25H2S°  +  5H20 
Ethylbenzene  oxidation  /sulfate  reduction 

4.75:1 

2.38:1 

5.5 H20  +  CtHsC2H,  =>  2.75C02,t  +  5.25CH4 

Ethylbenzene  oxidation  /  methanogenesis 

0.79:1 

Coupled  m-Xylene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

10.5 02  +  CtH4{CH3)2  =>  SC02.g  +  5H20 
m-Xylene  oxidation  /aerobic  respiration 

3.17:1 

8.4NO-3  +  8.4 H*  +  C6H4(CH3)2  =>  8COu  +  9.2H20  +  4.2N2.s 
m-Xylene  oxidation  /  denitrification 

4.92:1 

5.25NO f  +  10.5H+  +  0.25H2O  +  Cfl4(CHf)2  =>  8C02  +  5.25NH/ 
m-Xylene  oxidation  /nitrate  reduction 

3.07:1 

84 H*  +  42Fe(OH) 3  „  +  C6H4(CH3)2  =>  8C02  +  42Fe2*  +  110 H20 
m-Xylene  oxidation  /  iron  reduction 

22:1 

10.5  H*  +  5.25 SOl'  +  CtH4{CH3)2  =>  8C02.t  +  5.25  HiS°  +5H20 
m-Xylene  oxidation  /  sulfate  reduction 

4.75:1 

7  N2  +  CJiJCHfig  +  14  H*  +  16H20  =>  8  C02  +  14  NH/ 
m-Xylene  oxidation  /  nitrogen  fixation 

2.38:1 

5.5 H20  +  C6H4(CH3)2  =>  2.75 CO 2, s  +  5.25CH4 
m-Xylene  oxidation  /  methanogenesis 

0.79:1 
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TABLE  6.1  (CONTINUED) 

COUPLED  OXIDATION  REACTIONS  FOR  COPC  COMPOUNDS 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Coupled  Naphthalene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

1202  +  CioHs=>  10CO2+  4H20 

Naphthalene  oxidation  /aerobic  respiration 

3.00:1 

9.6NO i  +  9.6H+  +  C/flfig  =>  10CO2  +  8.8H2O  +  4.8N2,g 
Naphthalene  oxidation  /  denitrification 

4.65:1 

24Mn02  +  48H*  +  CjoNg  =>  IOCO2  +  24Mn2++  28H2O 
Naphthalene  oxidation  /  manganese  reduction 

10.30:1 

48Fe(OH)3  a  +  96H*  +  CloHg  =>  IOCO2  +  48Fe2++  124H20 
Naphthalene  oxidation  /  iron  reduction 

20.94:1 

6SO/  +  12H*  +  C10H8  =>  IOCO2  +  6H2SO  +  4H20 

Naphthalene  oxidation  /  sulfate  reduction 

4.50:1 

8N2  +  Cl0Ha  +  16  H*  +  20H2O  =>  10  C02  +  16NHt* 

Naphthalene  oxidation  /  nitrogen  fixation 

2.25:1 

8H2O  +  CjoHg  =>4C02  +  6CH4 

Naphthalene  oxidation  /  methanogenesis 

0.75:1 

Coupled  Methyl  tert-Butyl  Ether  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

6NOf  +  6H+  +  C50H12=>5C02  +  9H20  +  3N2 

Methyl  tert  butyl  ether  oxidation/denitrification 

4.23:1 

15Mn02  +  30H+  +  C5OHJ2  =>SC02  +  15Mn2+  +  21H20 

Methyl  tert  butyl  ether  oxidation/manganese  reduction 

9.36:1 

30Fe(OH)3  +  60H+  +  C50HJ2=>5C02  +  30Fe2+  +  81H20 

Methyl  tert  butyl  ether  oxidation/iron  reduction 

19.04:1 

3.75S042'  +  7.5H+  +  Cs0H12=>SC02  +  3.75H£  +  6H20 

Methyl  tert  butyl  ether  oxidation/sulfate  reduction 

4.09:1 

5 N2  +  CflHn  +  10 H*  +  9Hfi  =>  5  C02  +  10NH/ 

Methyl  tert  butyl  ether  oxidation  /nitrogen  fixation 

2.04:1 

1.5H20  +  C5H120  =>  1.25C02  +  3.75CH4 

Methyl  tert  butyl  ether  oxidation/methanogenesis 

0.68:1 
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HISTORICAL  COMPARISON  OF  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


HA-1,  HA-4,  and  HA-9  are  in  the  same  locations  as  SB-3,  SB-4,  and  SB-5,  respectively 
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RETARDATION  COEFFICIENT  CALCULATION 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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COMPOUND-SPECIFIC  FIRST-ORDER  DECAY  COEFFICIENTS  AND  HALF-LIVES 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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TABLE  6.8 

MODELING  MIGRATION  FROM  SUBSURFACE  MEDIA  TO  AMBIENT  AND  INDOOR  AIR 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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SECTION  7 

TIER  2  ANALYSIS  AND  IDENTIFICATION  OF  FINAL 
CHEMICALS  OF  CONCERN 


7.1  OBJECTIVE  OF  SITE-SPECIFIC  EVALUATION 

The  Tier  1  analysis  conducted  in  this  CAP  (Section  4)  identified  benzene, 
ethylbenzene,  toluene,  total  xylenes,  naphthalene,  MTBE,  lead,  and  TRPH  as  COPCs  in 
groundwater  and  benzene  as  a  COPC  in  soil  gas.  These  analytes  are  evaluated  in  detail  to 
better  define/assess  the  potential  adverse  health  effects  they  may  cause  in  current  or 
future  human  receptors. 

The  Tier  1  screening  process  is  considered  protective  of  human  health  because  the 
Tier  1  risk-based  screening  criteria  are  based  on  conservative  exposure  assumptions. 
However,  analytes  identified  as  COPCs  in  Section  4  of  this  CAP  (i.e.,  analytes  with 
representative  site  concentrations  exceeding  Tier  1  TCLs)  should  not  automatically  be 
considered  to  be  present  at  the  BX  Service  Station  at  levels  that  pose  unacceptable  threats 
to  human  health  given  the  current  and  future  exposure  potential  at  this  site.  Rather,  the 
exceedences  of  the  screening  criteria  indicated  that  further  evaluation  under  more  site- 
specific  exposure  scenarios  is  warranted. 

In  summary,  the  objectives  of  developing  site-specific  target  levels  (SSTLs)  that 
include  exposure  assumptions  more  representative  of  actual  site  conditions  are  1)  to 
determine  whether  current  or  predicted  future  site  concentrations  of  COPCs  present  an 
unacceptable  risk  to  current  and  future  receptors;  and  2)  to  provide  a  mechanism  or 
reference  to  assess  the  cost  and  time  required  to  lower  site  concentrations  to  achieve 
adequate  risk  reduction  at  the  site. 

7.2  REVISED  CONCEPTUAL  SITE  MODEL 

The  preliminary  CSM  presented  in  Section  4  was  used  to  qualitatively  identify 
potential  human  and  ecological  receptors  that  may  be  exposed  to  site-related 
contaminants,  and  to  define  the  types  of  these  potential  exposures  at  or  in  the  vicinity  of 
the  BX  Service  Station  (Figure  4.1).  The  preliminary  CSM  describes  onsite  release 
points,  the  affected  physical  media,  the  types  of  contaminant  transport  and  fate 
mechanisms  that  may  be  involved  at  the  site,  each  group  of  potentially  exposed 
populations  or  receptors,  and  how  each  receptor  group  could  come  into  contact  with  site- 
related  contamination.  This  CSM  was  used  to  identify  which  of  the  exposure 
assumptions  used  to  develop  generic  cleanup  criteria  most  closely  approximate  site 
conditions.  The  exposure  assumptions  incorporated  into  the  generic  industrial  TCLs  (i.e., 
Table  IV  Direct-Exposure  II  TCLs)  were  identified  as  generally  representative  of  the 
types  of  exposure  that  could  occur  at  the  BX  Service  Station,  but  perhaps  greatly 
overestimated  the  magnitude  of  exposure  specific  to  current  and  expected  future  site 
conditions.  For  example,  Tier  1  screening  of  groundwater  assumed  unrestricted  future 
use  of  groundwater.  Therefore,  the  target  cleanup  criteria  presented  in  Table  V  (FDEP, 
1997)  which  were  developed  assuming  potable  use  of  groundwater,  were  used  in  the  Tier 
1  screening.  The  preliminary  CSM  exposure  pathways  are  reevaluated  in  this  section 
using  the  Tier  2  chemical  fate  information  presented  in  Section  6.  It  is  important  to 
emphasize  that  the  purpose  of  using  the  preliminary  CSM  and  the  conservative,  nonsite- 
specific  TCLs  to  identify  COPCs  was  to  ensure  that  all  subsequent  assessment  activities 
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beyond  the  Tier  1  screening  evaluation  address  the  full  range  of  contaminants  that  may 
present  some  risk  to  current  or  future  receptors. 

The  revised  CSM  for  the  BX  Service  Station,  which  is  presented  on  Figure  7.1  and 
briefly  reviewed  in  the  following  subsections,  identifies  only  those  receptors  and 
exposure  pathways  that  realistically  may  be  involved  in  actual  current  or  hypothetical 
future  exposures.  The  outcome  of  the  chemical  fate  assessment  presented  in  Section  6 
and  the  types  of  exposures  likely  to  occur  at  this  industrial  site  are  reflected  in  this  revised 
CSM.  Justification  for  each  site-specific  exposure  assumption  is  provided  in  subsequent 
discussions. 

7.2.1  Sources,  Affected  Media,  Release  Mechanisms,  and  Contaminant 
Environmental  Transport 

The  likelihood  of  release  from  a  source,  the  nature  of  the  contaminants  involved,  the 
affected  environmental  media,  and  the  probable  magnitude  of  their  release  all  are 
included  in  the  revised  CSM  (Figure  7.1).  As  described  in  the  preliminary  CSM  (Figure 
4.1),  releases  from  the  former  gasoline  USTs  have  contaminated  site  soil,  soil  gas,  and 
groundwater  with  fuel  hydrocarbons.  The  predominant  ongoing  release  mechanism  for 
groundwater  COPCs  is  leaching  from  contaminated  soils.  The  lack  of  mobile  LNAPL 
(free  product)  detections  at  the  site  indicates  that  mobile  LNAPL  is  not  a  significant, 
continuing  source  of  groundwater  contamination.  Site  data  indicate  that  RNA  is  acting  to 
limit  migration  of  contaminants  in  concentrations  above  the  TCLs.  Therefore,  future 
offsite  migration  of  the  contaminant  plume  is  not  anticipated  to  occur  to  a  significant 
degree,  and  dissolved  contaminants  should  not  impact  water  supply  wells  (the  closest 
water-supply  well  is  located  approximately  850  feet  to  the  north  [Section  3.7])  or 
downgradient  surface  water  bodies. 

7.2.2  Potentially  Exposed  Receptors,  Exposure  Points,  and  Exposure  Routes 

The  revised  CSM  for  the  BX  Service  Station  also  refines  the  identification  of 
potentially  exposed  receptor  populations,  receptor  exposure  points,  and  exposure  routes 
for  realistic  scenarios  based  on  specific  site  conditions.  These  components  better  reflect 
the  likelihood  and  extent  of  human  or  ecological  receptor  contact  with  site-related 
contaminants.  As  described  in  Section  2,  the  BX  Service  Station  is  entirely  within  the 
boundaries  of  the  Base.  Therefore,  potential  receptor  groups  are  currently  limited  to 
onsite  workers  and  customers.  There  are  currently  no  completed  pathways  to  offsite 
receptors,  and  the  fate  and  transport  analyses  presented  in  Section  6  indicate  that 
pathways  to  offsite  receptors  will  not  be  completed  in  the  future.  Furthermore,  the 
asphalt/concrete  cover  over  much  of  the  site,  the  current  lack  of  intrusive  excavation 
activity  at  the  site,  and  the  lack  of  contamination  in  surface  soils,  prevents  contact  with 
contaminated  soil  or  groundwater  by  current  Base  personnel  and  service  station 
customers. 

The  industrial  nature  of  the  site,  and  the  pavement  covering  much  of  the  site, 
precludes  the  existence  of  suitable  wildlife  habitat.  No  resident  ecological  receptors  were 
identified  for  which  soils  and/or  groundwater  are  likely  contaminant  exposure  media.  No 
exposure  pathways  involving  potential  offsite  ecological  receptors  are  or  will  be  complete 
based  on  the  lack  of  significant  offsite  contaminant  migration. 
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Using  the  most  conservative  exposure  assumptions  appropriate  for  the  BX  Service 
Station,  the  only  realistic  receptors  that  are  likely  to  become  exposed  to  site-related 
contaminants  are  the  onsite  intrusive  worker  involved  in  demolition,  removal,  and/or 
construction  activities  and  the  nonintrusive  worker  or  service  station  customer. 
Inhalation  of  VOCs  (partitioning  from  either  contaminated  soil  or  groundwater)  in 
ambient  air  at  the  site  could  result  in  a  completed  pathway  for  the  onsite  intrusive  worker 
or  for  aboveground  workers  and  customers.  As  described  in  Section  6,  rapid  dilution  by 
ambient  air  will  decrease  benzene  concentrations  to  levels  that  are  below  the  OSHA  PEL; 
therefore,  this  pathway  is  assumed  to  be  insignificant.  Therefore,  soil  gas  concentrations 
are  not  expected  to  pose  a  significant  inhalation  risk  to  aboveground  or  intrusive  workers. 
However,  there  are  potential  risks  to  future  construction  workers  posed  by  dermal  contact 
with  or  incidental  ingestion  of  contaminated  soil  or  groundwater  during  excavation 
activities.  Therefore,  these  exposure  pathways  may  be  completed  in  the  future. 

7.2.3  Summary  of  Exposure  Pathway  completion 

Given  the  current  and  planned  future  uses  of  the  BX  Service  Station  and  the  outcome 
of  the  chemical  fate  assessment  presented  in  Section  6,  only  onsite  intrusive  workers 
could  be  exposed  to  significant  concentrations  of  site-related  contamination  in  soils  and 
groundwater  during  excavation  activities.  Therefore,  health-based  Tier  2  SSTLs 
developed  for  the  BX  Service  Station  are  those  designed  to  protect  hypothetical  future 
onsite  intrusive  workers  from  carcinogenic  risks  and  noncarcinogenic  hazards  via  direct 
contact  with  or  incidental  ingestion  of  soil  and  groundwater. 

7.3  TIER  II  ANALYSIS  FOR  SOIL 

Table  7.1  presents  the  chemical-specific  soil  SSTLs  for  the  BX  Service  Station.  The 
mdl  for  benzene  in  soils  exceeded  the  Tier  1  TCL  in  at  least  one  sample;  therefore,  this 
analyte  could  not  be  eliminated  from  further  consideration  as  a  COPC.  Note  that  two  sets 
of  SSTLs  are  presented;  a  reasonable  maximum  exposure  (RME)  and  a  central  tendency 
(CT).  The  RME  SSTLs  are  designed  to  illustrate  the  residual  concentration  that  can 
persist  in  onsite  soil  given  “high-end”  (reasonable  maximum)  exposure  potential,  whereas 
the  CT  SSTLs  better  illustrate  the  residual  concentration  that  can  persist  in  onsite  soil 
given  mean  or  average  exposure  potential.  The  CT  SSTLs  are  presented  for  comparative 
purposes  only  to  provide  a  less-than-maximum-exposure  perspective.  RME  and  CT 
exposure  assumptions  are  presented  on  Tables  7.2  and  7.3,  respectively. 

The  construction  worker  exposure  assumptions  used  to  derive  the  SSTLs  were 
developed  for  use  at  Eglin  AFB,  Florida  (McLain,  1998),  and  have  been  reviewed  and 
accepted  by  the  FDEP.  The  exposure  pathways  incorporated  in  the  SSTLs  include 
dermal  exposure,  incidental  ingestion,  and  inhalation.  COPC  toxicity  values  used  in  the 
SSTL  derivations  are  based  on  toxicity  data  reported  in  the  Integrated  Risk  Information 
System  (IRIS)  (Micromedex,  Inc.,  1998)  or  used  by  the  FDEP  to  derive  the  generic  Tier  1 
target  cleanup  levels. 

As  shown  in  Table  4.1,  the  maximum  mdl  for  benzene  in  soils  was  2.4  mg/kg,  which 
is  the  maximum  possible  soil  benzene  concentration  present  in  a  site  soil  sample.  As 
shown  on  Table  7.1,  the  SSTL  for  benzene  in  soils  is  calculated  to  be  35.8  mg/kg, 
indicating  that  this  compound  does  not  pose  an  appreciable  risk  to  future  potential 
receptors  under  reasonable  site-specific  construction  worker  exposure  scenarios. 
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7.4  TIER  II  ANALYSIS  FOR  GROUNDWATER 

Table  7.4  presents  the  chemical-specific  groundwater  SSTLs  for  the  BX  Service 
Station.  As  with  the  soil  Tier  II  analysis,  the  RME  and  CT  analyses  are  presented.  The 
groundwater  SSTLs  are  health-based  values  calculated  to  protect  onsite  intrusive  workers 
from  health  risks  associated  with  exposure  to  chemical  contamination  in  groundwater. 
As  stated  earlier,  the  generic  health-based  TCLs  are  calculated  assuming  purposeful 
ingestion  of  onsite  groundwater  by  onsite  workers  under  residential-type  exposure 
conditions  (i.e.,  30-year  exposure  duration,  2  liters  per  day  consumption  rate,  etc.).  In 
reality,  these  TCLs  would  apply  only  if  impacted  groundwater  from  the  BX  Service 
Station  migrated  to  offsite  locations  where  a  residential  land  use  assumption  is  more 
representative  of  exposure  conditions.  The  groundwater  quality  data  collected  at  the  site 
since  1995,  and  the  Tier  2  quantitative  chemical  fate  assessment  completed  in  Section  6, 
demonstrate  that  no  groundwater  COPC  is  expected  to  migrate  to  an  offsite  receptor 
location. 

Tables  7.5  and  7.6  present  the  exposure  assumptions  for  the  RME  and  CT  analyses, 
respectively.  As  described  in  Section  7.3,  the  construction  worker  exposure  assumptions 
derived  for  use  at  Eglin  AFB  (McLain,  1998)  were  used  to  compute  the  SSTLs.  The 
exposure  pathways  incorporated  into  the  groundwater  SSTLs  are  the  same  as  those 
described  for  soil  in  Section  7.3.  The  approach  used  to  incorporate  the  inhalation 
pathway  in  the  SSTL  calculations  was  derived  by  toxicologists  at  the  University  of 
Florida  for  a  similar  site  at  Homestead  AFB,  Florida  (University  of  Florida,  1998). 

Based  on  the  data  presented  in  Table  7.4,  only  benzene  dissolved  in  groundwater 
slightly  exceeds  its  Tier  II  SSTL.  TRPH  and  total  lead  SSTLs  for  groundwater  were  not 
calculated  because  sufficient  toxicity  data  were  not  available.  Total  lead  is  addressed  in 
Section  7.5.  Benzene  was  detected  at  concentrations  above  the  SSTL  of  2,980  pg/L  only 
at  monitoring  point  MP-2  in  March  1998.  This  monitoring  point  is  located  immediately 
downgradient  (northwest)  from  the  former  tank  pit.  It  should  be  noted  that  the  benzene 
concentration  in  the  field  duplicate  sample  was  3,100  pg/L  (Table  5.3).  Site  data 
indicates  that  the  areal  extent  of  groundwater  containing  benzene  concentrations  in  excess 
of  the  SSTLs  is  limited  to  the  immediate  vicinity  of  MP-2  (Figure  5.1). 

7.5  LEAD  IN  GROUNDWATER  AND  SOIL 

Given  that  the  maximum  detected  concentration  of  lead  in  groundwater  (62  ug/L) 
exceeded  the  Tier  I  TCL  of  15  ug/L,  it  was  retained  for  Tier  II  analysis.  However,  unlike 
the  other  COPCs,  there  is  insufficient  toxicity  data  available  to  compute  a  Tier  II  SSTL 
for  lead.  Therefore,  it  was  evaluated  for  potential  effects  on  the  future  residential  child 
receptor  using  the  EPA  Integrated  Exposure  Uptake  Biokinetic  (IEUBK)  model  (EPA, 
1994c).  The  IEUBK  model  provides  an  estimate  of  potential  blood  lead  levels  in 
residential  children  associated  with  exposure  to  all  site  media.  The  use  of  residential 
children  as  the  receptor  group  makes  this  model  very  conservative  since,  as  discussed  in 
Section  7.2,  the  only  potential  receptor  group  is  currently  limited  to  onsite  intrusive 
workers.  The  model  was  evaluated  using  the  mean  lead  concentration  in  groundwater 
[the  95  percent  upper  confidence  limit  on  the  arithmetic  mean  (12.3  ug/L)  was  derived  to 
provide  a  conservative  assessment  of  potential  risk].  Given  that  the  maximum  detected 
concentration  of  lead  in  soils  (23  mg/kg)  did  not  exceed  the  Tier  I  TCL  of  1,000  mg/kg, 
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the  maximum  soil  concentration  was  used  in  the  evaluation  to  provide  a  conservative 
assessment  of  potential  risk. 

Per  USEPA  (1994c)  guidance,  the  probability  of  an  individual  in  a  population  having 
a  blood  lead  level  exceeding  10  micrograms  per  deciliter  (ug/dL)  should  be  less  than  5 
percent.  The  results  of  the  IEUBK  lead  model  for  the  BX  Service  Station  indicate  that  an 
individual  in  a  population  would  have  only  a  0.12%  chance  of  exceeding  a  blood  lead 
level  of  10  ug/dL.  This  percentage  falls  below  the  criteria  of  5%,  therefore,  the  impacts 
of  lead  in  site  media  on  potential  future  residents  are  not  considered  to  be  significant. 
The  geometric  mean  blood  lead  level  derived  for  the  population  was  2.4  ug/dL,  which  is 
well  below  the  level  of  10  ug/dL.  The  input  and  output  of  the  IEUBK  model  estimate  are 
provided  in  Appendix  G. 

7.6  SUMMARY  OF  RISK-REDUCTION  REQUIREMENTS 

Soil  contaminant  concentrations  did  not  exceed  health-protective  Tier  2  SSTLs,  and 
soil  vapor  modeling  results  (Section  6)  indicate  that  contaminant  concentrations  in  soil 
gas  should  not  pose  a  significant  risk  to  potential  receptors.  Comparison  of  maximum 
detected  COPC  concentrations  in  groundwater  to  SSTLs  indicate  that  dissolved  benzene 
at  a  single  location  (MP-2)  exceeded  the  RME  SSTL.  Data  collected  on  destructive  and 
nondestructive  attenuation  at  the  site  indicate  that  elevated  concentrations  of  groundwater 
contaminants  are  not  migrating  off-site,  and  are  being  reduced  over  time  by  natural 
attenuation  processes.  Consequently,  implementation  of  engineered  remediation  to 
reduce  dissolved  contaminant  concentrations  in  groundwater  is  not  required  to  protect 
human  receptors  and  underlying  groundwater  quality,  given  the  types  of  exposure  likely 
to  occur  at  this  site.  However,  engineering  controls  that  eliminate  excavation  below  the 
water  table  or  that  require  ambient  air  monitoring  and  the  use  of  appropriate  personal 
protective  equipment  should  excavation  be  required  near  MP-2  should  be  implemented  to 
prevent  exposure  of  intrusive  workers  to  site-related  benzene  concentrations  that  exceed 
the  benzene  SSTL.  These  administrative  controls  would  need  to  be  in  place  and  enforced 
until  maximum  benzene  concentrations  in  groundwater  decrease  to  below  the  Tier  2 
SSTL  of  2,980  pg/L  (estimated  to  occur  in  2  to  3  years  [year  2000])  (Appendix  F).  After 
all  SSTLs  are  met,  excavations  that  intercept  the  water  table  could  proceed,  however, 
worker  protection  and  ambient  air  monitoring  are  still  recommended. 

Fate  and  transport  modeling  results  presented  in  Section  6  indicate  that  residual 
concentrations  of  groundwater  COPCs  above  Tier  1  TCLs  (the  long-term  cleanup  goals) 
may  persist  for  up  to  seventy  years  unless  engineered  source  reduction  is  implemented  at 
the  site.  Although  seventy  years  is  a  conservative  estimate,  long-term  monitoring/  site 
management  may  not  be  a  reasonable  option.  Therefore,  Section  8  describes  candidate 
source  removal  technologies  that  could  be  used  to  achieve  Tier  1  TCLs  within  a 
reasonable  time  frame. 
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TABLE  7.1 

COMPARISON  OF  MAXIMUM  SOIL  DETECTIONS  TO  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs) 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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TABLE  7.2 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  SOIL 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 


TABLE  7.3 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  SOIL 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 


TABLE  7.4 

COMPARISON  OF  MAXIMUM  GROUNDWATER  DETECTION  TO  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs) 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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TABLE  7.5  (Continued) 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  GROUNDWATER 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 
RME  SCENARIO 

Risk-Based  Approach  to  Remediation 


a /  Henry's  Law  Constants  taken  from  Table  3a  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
b f  Permeability  constants  taken  from  or  calculated  per  Dermal  Exposure  Assessment:  Principles  and  Application  (USEPA,  1992). 

c/  The  oral  absorption  values  were  taken  from  Tables  4a  and  4b  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
d/  Toxicity  values  taken  from  Tables  4a  and  4b  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
e/  indicates  that  no  toxicity  data  is  available. 


TABLE  7.6 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  GROUNDWATER 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 
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TABLE  7.6  (Continued) 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  GROUNDWATER 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 
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a/  Henry's  Law  Constants  taken  from  Table  3a  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
b/  Permeability  constants  taken  from  or  calculated  per  Dermal  Exposure  Assessment:  Principles  and  Application  (USEPA,  1992). 

c/  The  oral  absorption  values  were  taken  from  Tables  4a  and  4b  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
d/  Toxicity  values  taken  from  Tables  4a  and  4b  of  Technical  Report:  Development  of  Soil  Cleanup  Target  Levels  (SCTLs)  for  Chapter  62-770,  F.A.C.  (FDEP,  1997). 
e/  "  indicates  that  no  toxicity  data  is  available. 


SECTION  8 

REMEDIAL  ALTERNATIVES  EVALUATION 


As  described  in  Section  7,  benzene  was  detected  in  groundwater  at  monitoring  point 
MP-2  at  a  concentration  that  exceeded  its  matrix-specific  Tier  2  SSTL.  Fate  and 
transport  modeling  results  presented  in  Section  6  suggest  that  maximum  dissolved 
benzene  concentrations  should  decrease  below  the  Tier  2  SSTL  for  benzene  within 
approximately  3  years.  However,  the  modeling  results  also  indicate  that  residual 
concentrations  of  groundwater  COPCs  above  Tier  1  TCLs  are  expected  to  persist  for 
forty  to  eighty  years  unless  some  type  of  active  source  removal  is  implemented  at  the  site. 
Two  potential  remedial  alternatives  are  described  in  this  section.  Alternative  1  consists  of 
RNA  with  institutional  controls  and  long-term  monitoring  (LTM).  Alternative  2  consists 
of  all  of  the  elements  of  Alternative  1,  plus  in  situ  biosparging  and  SVE. 

8.1  REMEDIAL  ALTERNATIVE  1  -  RNA  WITH  INSTITUTIONAL 
CONTROLS  AND  LTM 

Land  and  groundwater  use  restrictions  are  considered  necessary  components  of  any 
corrective  action  at  this  site  to  ensure  that  the  exposure  assumptions  used  to  develop  the 
Tier  2  SSTLs  are  representative  of  site  exposure  conditions.  Maintaining  the  light 
industrial  land  use  at  this  site,  and  barring  unrestricted  access  to  use  of  groundwater  are 
consistent  with  the  planned  near-term  use  of  this  site.  Limitations  on  groundwater  use 
(i.e.,  groundwater  cannot  be  used  as  a  potable  drinking  water  source  until  Tier  1  TCLs 
have  been  uniformly  achieved  throughout  the  site)  will  not  impose  additional  restrictions 
on  the  current  or  planned  new-term  future  use  of  this  site. 

Groundwater  monitoring  also  should  be  implemented  to  track  the  progress  of  both 
natural  and  engineered  remediation  and  to  verify  that  no  unacceptable  receptor  exposures 
could  occur  while  remediation  is  in  progress.  The  Bioscreen  model  results  presented  in 
Section  6  indicate  that  groundwater  contaminant  concentrations  may  not  uniformly 
decrease  below  Tier  1  TCLs  for  70  years.  The  present  worth  cost  of  70  years  of  LTM  at 
the  site  is  estimated  to  be  approximately  $214,000.  An  annual  adjustment  factor  of  7 
percent  was  assumed  in  present-worth  calculations.  The  annual  adjustment  factor  is  the 
difference  between  the  rate  of  inflation  and  the  cost  of  money  (USEPA,  1988).  Cost 
calculations  are  contained  in  Appendix  H.  This  cost  assumes  that  8  wells  are  sampled 
annually  for  three  years,  followed  by  biennial  (every  other  year)  sampling  for  the 
remaining  67  years. 

8.2  REMEDIAL  ALTERNATIVE  2  -  RNA  WITH  INSTITUTIONAL 
CONTROLS,  LTM,  AND  SOURCE  AREA  BIOSPARGING/SVE 

The  vertical  extent  of  contamination  at  the  BX  Service  Station  is  not  known  with 
precision.  However,  available  data  indicate  that  residual  soil  contamination  is  present 
both  above  and  below  the  average  water  table.  Implementation  of  vadose  zone 
remediation  technologies  such  as  bioventing  or  SVE  would  rapidly  remediate  the  area 
above  the  water  table;  however,  residual  contamination  in  the  capillary  fringe  and 
saturated  zone  would  only  be  remediated  during  low-water  periods  when  this 
contaminated  interval  is  dewatered  and  aerated.  Implementation  of  biosparging  in  the 
source  area  would  expedite  reductions  in  contaminant  concentrations  in  vadose  zone, 
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capillary  fringe,  and  saturated  soils  in  the  source  area.  Biosparging  should  increase  the 
DO  concentration  in  saturated  soils  and  groundwater  to  about  1  to  2  mg/L  within  the 
source  area.  Incidental  bioventing  of  vadose  zone  soils  is  anticipated  as  oxygen  injected 
into  the  subsurface  diffuses  through  the  groundwater  and  capillary  fringe  soils.  An  SVE 
system  could  be  operated  concurrently  to  remove  vapor-phase  contamination  generated 
by  the  biosparging  system  and  prevent  potential  transport  to  occupied  buildings.  The 
reduction  of  contamination  in  the  source  area  via  the  biosparging/SVE  system  will  serve 
to  reduce  the  total  mass  of  contamination  in  groundwater  (i.e.,  expedite  attainment  of  Tier 
2  SSTLs  and  eventually  Tier  1  RBSLs). 

Bioscreen  modeling  results  presented  in  Section  6  indicate  that  groundwater 
contaminant  concentrations  would  uniformly  decrease  below  Tier  1  TCLs  within 
approximately  17  years  if  a  source  removal  action  similar  to  the  one  described  above  is 
implemented  at  the  site.  The  present  worth  cost  of  three  years  of  biosparging  and  SVE, 
combined  with  17  years  of  annual  groundwater  sampling  of  8  wells,  is  estimated  to  be 
$505,000.  Cost  calculations  are  contained  in  Appendix  H.  The  cost  assumes  operation  of 
an  internal  combustion  engine  for  vapor  treatment  for  six  months,  a  15-foot  spacing  for 
biosparging  wells,  and  installation  of  a  total  of  18  sparging  wells  and  two  SVE  wells  at 
the  former  and  current  tank  pits  in  the  areas  characterized  by  excessively  contaminated 
soil  as  defined  by  BCM  (1995  and  1997).  The  biosparging/SVE  system  would  be 
operated  for  the  three  years. 

8.3  REMEDIAL  ALTERNATIVE  3  -  RNA  WITH  INSTITUTIONAL 
CONTROLS  AND  LTM  TO  VERIFY  ATTAINMENT  OF  SSTLS,  FOLLOWED 
BY  INACTIVE  STATUS 

Under  Alternative  3,  the  site  would  be  monitored  annually  for  an  estimated  3  years  to 
document  the  attainment  of  Tier  II  groundwater  SSTLs,  verify  that  the  groundwater 
plumes  are  stable  or  receding,  and  more  firmly  establish  temporal  groundwater  quality 
trends.  Following  this  monitoring  period,  LTM  would  cease  and  the  site  would  be  placed 
in  an  inactive  (but  managed)  status  or  would  only  be  monitored  infrequently  (e.g.  every 
five  years).  Groundwater  monitoring  would  be  resumed  or  performed  more  frequently,  if 
land  use  and/or  ownership  at  the  site  changed  (e.g.  became  residential).  Implementation 
of  this  alternative  would  require  that  the  site  remain  administratively  “on  the  books” 
during  the  inactive  period  so  that  the  proper  institutional  controls  were  enforced  (e.g. 
proper  worker  protection  procedures  were  followed  in  the  event  that  excavation  work  was 
required)  and  the  appropriate  personnel  remained  aware  of  the  site’s  status. 

8.4  RECOMMENDED  REMEDIAL  ALTERNATIVE 

Alternative  3  achieves  the  best  combination  of  risk  reduction  and  cost  effectiveness; 
therefore,  implementation  of  this  alternative  is  recommended  if  it  is  accepted  by  the 
regulatory  community.  If  Alternative  3  is  not  acceptable  to  the  regulatory  community, 
then  limited  additional  groundwater  sampling  should  be  performed  prior  to  selecting 
either  Remedial  Alternative  1  or  2.  Specifically,  well  MW-03  should  be  resampled  at 
least  once  to  assess  if  the  1998  data  are  representative  of  contaminant  concentrations  at 
the  site  or  is  indicative  of  seasonal  fluctuation.  This  sampling  is  recommended  because 
as  discussed  above,  the  70  years  to  reach  TCLs  in  Alternative  1  is  based  on  one  dissolved 
xylene  concentration  of  16  mg/L  detected  at  MW-03  in  1997.  In  1998,  the  dissolved 
xylene  concentration  at  the  same  location  decreased  to  6.9  mg/L.  When  the  6.9  mg/L  is 


8-2 

l:\TYN-RBIC\REPORT\BX\BXTEXT3.DOC 


input  into  the  BIOSCREEN  model  instead  of  the  16  mg/L,  xylene  is  predicted  to  fall 
below  TCLs  within  30  years  after  1998  instead  of  70  years  (Appendix  F). 

If  the  resampling  of  MW-03  confirms  a  decrease  in  xylene  concentration,  an 
engineered  remedial  action  like  Alternative  2  may  not  be  necessary.  If  the  predicted  time 
frame  to  achieve  TCLs  remains  unacceptably  long,  then  Alternative  2  should  be  selected. 

The  progress  of  source  removal  and  RNA  will  be  monitored  using  the  existing 
network  of  monitoring  wells  and  two  proposed  monitoring  wells.  Additional  details  on 
the  well  locations  and  the  frequency  and  types  of  groundwater  analysis  recommended  to 
confirm  the  effectiveness  of  source  removal  and  ongoing  natural  processes  and  to  verify 
the  completion  of  a  cleanup  appropriate  for  an  industrial  site  are  presented  in  the  LTM 
plan  included  in  Section  9. 
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SECTION  9 

LONG-TERM  MONITORING  PLAN 


9.1  OVERVIEW 

The  objectives  of  the  LTM  are  as  follows: 

•  To  assess  site  conditions  over  time; 

•  To  confirm  the  effectiveness  of  naturally  occurring  processes  of  reducing 
contaminant  mass  and  minimizing  contaminant  migration;  and 

•  To  evaluate  the  effectiveness  of  RNA  or  any  engineered  remedial  actions. 

The  LTM  plan  consists  of  identifying  groundwater  sampling  locations  and 
developing  a  sampling  and  analysis  strategy.  The  strategy  described  in  this  section  is 
designed  to  assess  the  effectiveness  of  current  remedial  actions  through  measurement  of 
the  reduction  of  contaminant  mass,  and  the  rate  of  groundwater  remediation.  In  the  event 
that  data  collected  under  this  LTM  program  indicate  that  current  remedial  actions  are 
insufficient  to  be  protective  of  human  health  and  the  environment,  additional  engineered 
controls  may  be  necessary.  A  site-specific  groundwater  SAP  and  institutional  control 
plan  should  be  prepared  prior  to  initiating  the  LTM  program. 

9.2  LONG-TERM  GROUNDWATER  MONITORING  WELLS 

A  total  of  8  monitoring  wells  should  be  included  in  the  LTM  program.  These  wells 
include  MW-01,  MW-03,  MW-05,  MW-07,  MW-03-97,  MW-05-97,  a  replacement  well 
for  MP-2,  and  a  replacement  well  for  MP-3.  These  wells  include  four  wells  without  or 
very  little  hydrocarbon  concentrations  (one  upgradient  and  three  downgradient)  and  four 
wells  with  historical  hydrocarbon  concentrations  (Figure  2.1). 

9.3  SAMPLING  DURATION  AND  FREQUENCY 

The  frequency  of  groundwater  monitoring  will  depend  on  which  remedial  alternative 
in  Section  8  is  selected.  If  the  data  collected  during  the  LTM  program  support  the 
effectiveness  of  the  selected  remedial  alternative  at  this  site,  it  may  be  possible  to  reduce 
or  eliminate  sampling.  If  the  data  collected  at  any  time  during  the  monitoring  period 
indicate  the  need  for  additional  remedial  activities  at  the  site,  sampling  frequency  should 
be  adjusted  accordingly.  Previous  monitoring  results  can  be  used  to  select  the  optimum 
time  for  performing  the  annual  sampling  events  (e.g.,  during  the  time  when  maximum 
concentrations  are  detected). 

9.4  ANALYTICAL  PROTOCOL 

All  LTM  wells  will  be  sampled  and  analyzed  to  verify  the  effectiveness  of  naturally- 
occurring  remediation  processes  at  the  site.  At  the  beginning  of  each  sampling  event, 
water  levels  should  be  measured  in  all  site  monitoring  wells.  Groundwater  samples 
collected  from  the  LTM  wells  should  be  analyzed  for  the  parameters  listed  in  Table  9.1 . 
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TABLE  9.1 

LONG-TERM  GROUNDWATER  MONITORING  ANALYTICAL  PROTOCOL 

Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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TABLE  9.1  (Continued) 

LONG-TERM  GROUNDWATER  MONITORING  ANALYTICAL  PROTOCOL 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 
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APPENDIX  A 

PERTINENT  DATA  FROM  PREVIOUS  SITE 
INVESTIGATIONS 


BCM  PUMP  AND  SLUG  TEST  ANALYSIS 


U.S.  ARMY  CORPS  OF  ENGINEERS 

MOBILE  DISTRICT 


MODIFIED  PUMP  TEST  AND  REMEDIAL  ACTION  PLAN 
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MW-01  SLUG  OUT  TEST 


DataSet:  I:\DQUG\SLUGTESTYTYNDALL\MW010.AQT 

Date:  05/29/98  Time:  11:15:40 


Company:  BCM  Engineers 
Client:  USACE-Mobile 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-01 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  10.9  ft 

Anisotropy  Ratio  (Kz/Kr):  1^ 

WELL  DATA 

Initial  Displacement:  1 .009  ft 

Water  Column  Height:  10.9  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

L  Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined  K  =  0.01771  cm/sec 

Solution  Method:  Bouwer-Rice  yO  =  0.8953  ft 


MW-03  SLUG  OUT  TEST 


DataSet:  l:\DQUG\SLUGTESTVrYNDALL\MW03O.AQT 

Date:  05/29/98  Time:  11:15:15 


Company:  BCM  Enqineers 

Client:  USACE-Mobile 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-03 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  11.29  ft 

Anisotropy  Ratio  (Kz/Kr):  T. 

WELL  DATA 

Initial  Displacement:  0.995  ft 

Water  Column  Height:  1 1 .29  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined  K  =  0.0103  cm/sec 

Solution  Method:  Bouwer-Rice  yO  =  0.9507  ft 


MW-02-97  SLUG  OUT  TEST 


DataSet:  l:\D0UG\SLUGTEST\TYNDALL\MWQ2970.AQT 
Date:  05/29/98  Time:  11:14:45 


Company:  BCM  Enqineers 
Client:  USAF 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-02-97 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  7.  ft 

Anisotropy  Ratio  (Kz/Kr):  T 

WELL  DATA 

Initial  Displacement:  0.791  ft 

Water  Column  Height:  7.  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

k  Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined 
Solution  Method:  Bouwer-Rice 


K  =  0.0113  cm/sec 
yO  =  1.024  ft 


MW-03-97  SLUG  OUT  TEST 


DataSet:  l:\D0UG\SLUGTEST\TYNDALL\MWQ3970.AQT 
Date:  05/29/98  Time:  11:16:25 


Company:  BCM  Engineers 
Client:  USAF 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-03-97 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  7.45  ft 

Anisotropy  Ratio  (Kz/Kr):  T 

WELL  DATA 

Initial  Displacement:  0.876  ft 

Water  Column  Height:  7.45  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined  K  =  0.004759  cm/sec 

Solution  Method:  Bouwer-Rice  yO  =  0.7499  ft 


Time  (min) 


MW-05-97  SLUG  OUT  TEST  | 

Data  Set:  l:\DOUG\SLUGTESTVTYNDALL\MW0597O.AQT  1 

Date:  05/29/98 

Time:  11:16:48 

PROJECT  INFORMATION 

Company:  BCM  Enqineers 

Client:  USACE-Mobile 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-05-97 

AQUIFER  DATA 

Saturated  Thickness:  8.15  ft 

Anisotropy  Ratio  (Kz/Kr):  T 

WELL  DATA 

Initial  Displacement:  0.881  ft 

Water  Column  Height:  8.15  ft 

Casing  Radius:  0.1667  ft 

k  Screen  Length:  10.  ft 

' 

Wellbore  Radius:  0.75  ft 

SOLUTION 

Aquifer  Model:  Unconfined 

K  =0.01331  cm/sec 

Solution  Method:  Bouwer-Rice 

yO  =  1.037  ft 

MW-06-97  SLUG  OUT  TEST 


DataSet:  l:\D0UG\SLUGTEST\TYNDALL\MWQ6970.AQT 
Date:  05/29/98  Time:  11:17:21 


Company:  BCM  Engineers 
Client:  USACE-Mobile 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-06-97 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  8.  ft 

Anisotropy  Ratio  (Kz/Kr):  T. 

WELL  DATA 

Initial  Displacement:  1.335  ft 

Water  Column  Height:  8.  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined  K  =  0.00222  cm/sec 

Solution  Method:  Bouwer-Rice  yO  =  1.095  ft 


MW-08-97  SLUG  OUT  TEST 


DataSet:  l:\D0UG\SLUGTES7YrYNPALL\MWQ8970.AQT 
Date:  05/29/98  Time:  11:17:45 


Company:  BCM  Enginners 
Client:  USACE-Mobile 

Project:  09-5000-17 

Test  Location:  Tyndall  AFB 

Test  Well:  MW-08-97 

PROJECT  INFORMATION 

AQUIFER  DATA 

Saturated  Thickness:  8.22  ft 

Anisotropy  Ratio  (Kz/Kr):  T 

WELL  DATA 

Initial  Displacement:  1.085  ft 

Water  Column  Height:  8.22  ft 

Casing  Radius:  0.1667  ft 

Wellbore  Radius:  0.75  ft 

.  Screen  Length:  10.  ft 

SOLUTION 


Aquifer  Model:  Unconfined  K  =  0.009789  cm/sec 

Solution  Method:  Bouwer-Rice  yO  =  0.9239  ft 
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BX  PUMP  TEST-TYNDALL  AFB 

SCALE:  1  -  60 


K:\09500017\PUMPTESAFIG- 


K:\09500017\PUMPTESTVIG- 
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K:\0950001 7\PUMPTEST\FIG- 


EN 
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TABLES 


TABLE  11 


HYDRAULIC  CONDUCTIVITY  (SLUG)  TEST  RESULTS 
SLUG  TEST  DATA 


WELL  NO. 

Hydraulic  Conductivity 

Groundwater 
Flow  Velocity 

Ft/Sec 

Ft/Day 

CM/SEC 

(Ft/day) 

MW -02-97 

Slug  In 

5.7  x  10-4 

49.99 

0.01763 

0.26 

Slug  Out 

6.4  x  10-4 

55.88 

0.01971 

0.29 

MW-03-97 

Slug  In 

3.2  x  10-4 

28.14 

0.009926 

0.14 

Slug  Out 

3.5  x  10-4 

30.90 

0.0109 

0.16 

MW -05-97 

Slug  In 

8.6  x  lCT4 

74.36 

0.02323 

0.38 

Slug  Out 

7.4  x  lO"4 

64.52 

0.02276 

0.33 

MW -06-07 

Slug  In 

* 

* 

* 

* 

Slug  Out 

1.2  x  10^ 

10.78 

0.003803 

0.06 

MW -07-97 

Slug  In 

* 

* 

* 

* 

Slug  Out 

7.5  x  10^ 

65.49 

0.0231 

0.33 

MW -08- 97 

Slug  In 

* 

* 

♦ 

* 

Slug  Out 

5.4  x  10"4 

47.38 

0.01672 

0.24 

MW -01 

Slug  In 

* 

* 

* 

* 

Slug  Out 

9.6  x  W4 

83.21 

0.02936 

0.43 

MW -03 

Slug  in 

* 

* 

* 

* 

Slug  Out 

5.5  x  10“* 

48.25 

0.01702 

0.25 

|  AVERAGE  VALUES  \ 

Slug  In 

5.83  x  KT4 

50.83 

0.0178 

0.26 

Slug  Out 

5.81  x  KT4 

50.80 

0.0179 

0.26  | 

Average  Hydraulic 

Conduct.  Results/ 
Groundwater  Row  Velocity 

5.82  x  10-4 

50.815 

0.01785 

0.26 

1 

*  Invalid  data 
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TABLE  10 


GROUNDWATER  LEAD  CONCENTRATION 
PARTS  PER  MILLION  (ppm) 

BX  SERVICE  STATION 
TYNDALL  AIR  FORCE  BASE  1  ' 
BAY  COUNTY,  FLORIDA 


1  Location  I.D. 

Date 

Reportable 

Limits 

Results 

MCL1'  j 

MWD-01-97 

21  May  97 

0.003 

ND 

0.015  I 

MW-02-97 

21  May  97 

0.003 

iff  HHB 

0.015 

MW-03-97 

21  May  97 

0.003 

ND 

0.015 

MW-04-97 

22  May  97 

0.003 

ND 

0.015 

MW-05-97 

21  May  97 

0.003 

0.003  . 

0.015 

MW-06-97 

21  May  97 

0.003 

ND 

0.015 

MW-07-97 

21  May  97 

0.003 

ND 

0.015 

MW-08-97 

22  May  97 

0.003 

ND 

0.015 

MWD-10-97 

22  May  97 

0.003 

ND  . 

0.015 

MW-01 

21  May  97 

0.003 

ND 

0.015 

MW-03 

21  May  97 

0.003 

0.006 

0.015 

MW-04 

21  May  97 

0.003 

ND 

0.015 

MW-05 

21  May  97 

0.003 

lilt 

iH® 

0.15 

MW-06 

21  May  97 

0.003 

ND 

0.015 

MW-07 

22  May  97 

0.003 

0.004 

0.015 

MW-08 

21  May  97 

0.003 

ND 

0.015 

MW-09 

21  May  97 

0.003 

0.0^4 

0.015 

MW-20 

21  May  97 

0.003 

0.015 

MW-21 

22  May  97 

0.003 

ND 

0.015 

Initial  Equip.  Blank 

21  May  97 

0.003 

ND 

0.015 

Equip.  Blank  #  2 

22  May  97 

0.003 

ND 

0.015  | 

ND  =  Non  Detected 

Bold/Shade  =  Exceed;  Reeuaitory  Threshold 


FDEP.  Chapter  62-770,  Petroleum  Contamination  Site  Clean  up  Criteria. 
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TABLE  9 


EDB  GROUNDWATER  CONCENTRATION 
PARTS  PER  BILLION  (ppb) 


j  Location  i.D. 

Date 

Reportable 

Limits 

Results 

MCL'" 

I  MWD-01-97  tkc? 

21  May  97 

0.02 

ND 

0.02 

[  MW-02-97 

21  May  97 

0.02 

ND 

0.02 

I  MW-03-97 

21  May  97 

0.02 

ND 

0.02 

MW -04-97 

22  May  97 

0.02 

ND 

0.02 

MW-05-97 

21  May  97 

0.02 

ND 

0.02 

MW-06-07 

21  May  97 

0.02 

ND 

0.02 

MW-07-97 

21  May  97 

0.02 

ND 

0.02 

MW-08-97 

22  May  97 

0.02 

ND 

0.02 

MWD-10-97 

22  May  97 

0.02 

ND 

0.02  | 

MW-01 

21  May  97 

0.02 

ND 

0.02 

MW-03 

21  May  97 

0.02 

ND 

0.02 

MW-04 

21  May  97 

0.02 

ND 

0.02 

MW-05 

21  May  97 

0.02 

ND 

0.02 

MW-06 

21  May  97 

0.02 

ND 

0.02 

MW-07 

22  May  97 

0.02 

ND 

0.02 

MW-08 

21  May  97 

0.02 

ND 

0.02 

MW-09 

21  May  97 

0.02 

ND 

0.02 

MW-20 

21  May  97 

0.02 

ND 

0.02 

MW-21 

22  May  97 

0.02 

ND 

0.02 

Initial  Equip.  Blank 

21  May  97 

0.02 

ND 

0.02 

Equip.  Blank  #  2 

22  May  97 

0.02 

ND 

0.02 

(,)  s  FDEP,  Chapter  62-770*  Petroleum  Cntemaination  Site  Clean  up  Criteria. 

ND  =  Non  Detected 


DRAFT 
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TABLE  8  (Coni) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


Parameters 

SAMPLE  ID.  DATE  SAMP 

LED,  AND  RESULTS  (ug/l) 

Laboratory 

Detection 

Limits 

MW-21 

Initial  Equip. 
Blank 

Equip.Blank 

#2 

Standards^1) 

5/22/97 

5/21/97 

5/21/97 

MCL 

Source 

Volatiles 

Benzene 

l 

ND 

ND 

ND 

I 

FDEP/62-770 

BromodichJoromcthane 

1 

ND 

ND 

ND 

0.6 

FDEP  GW  Criteria 

Bromofonn 

2 

ND 

ND 

ND 

4 

FDEP  GW  Criteria 

Bromomethane 

2 

ND 

ND 

ND 

10 

FDEP  GW  Criteria 

Carbon  Tetrachloride 

l 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

Chlorobenzene 

1 

ND 

ND 

ND 

100 

FDEP  GW  Criteria 

Chlo  roe  thane 

5 

ND 

ND 

ND 

140 

FDEP  GW  Criteria 

2-chloroethylvmylether 

5 

ND 

ND 

ND 

l 

NA 

Chloroform 

2 

ND 

ND 

ND 

6 

FDEP  ( » W  ( ViUTiii 

Chloromethane 

5 

ND 

ND 

ND 

2.7 

FDEP  (JW  Criteria 

Dibromochloromethane 

5 

ND 

ND 

ND 

1 

FDEP  (  iW  Criteria 

1  ,2-di  chlorobenzene 

2 

ND 

ND 

ND 

600 

1 ,3-dich  torobeozene 

2 

ND 

ND 

ND 

It) 

FDEP  GW  Criteria 

l  ,4-di  chlorobenzene 

2 

ND 

ND 

ND 

75 

FDEP  GW  Criteria 

Dichkxodifluorocnethane 

5 

ND 

ND 

ND 

1400 

NA 

1,1-di  chi  oroe  thane 

1 

ND 

ND 

ND 

700 

FDEP  GW  Criteria 

1.2-dichloroe  thane 

l 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

1,1-dichloroethene 

1 

ND 

ND 

ND 

7 

FDEP  GW  Criteria 

Trans- 1 ,2-dichloroethene 

1 

ND 

ND 

ND 

— 

NA 

1,2-dichloropropane 

l 

ND 

ND 

ND 

5 

FDEP  GW  Criteria 

Cis- 1 ,3-dichloropropene 

1 

ND 

ND 

ND 

— 

NA 

Trans-  1.3-dichloropropene 

• 

ND 

ND 

ND 

0.077 

NA 

Ethylbenzene 

1 

ND 

ND 

ND 

30 

FDEP  GW  Criteria 

Methylene  Chloride 

5 

ND 

ND 

ND 

2.7 

FDEP  GW  Criteria 

Methyl-T-butyl  ether 

5 

ND 

ND 

ND 

50 

NA 

1 , 1 .2.2-tetrachloroethane 

l 

ND 

ND 

ND 

0.2 

FDEP  GW  Criteria 

Tetnchl  oroethene 

3 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

Toluene 

5 

ND 

ND 

ND 

40 

FDEP  GW  Criteria 

1 , 1 , 1  -trichloroethane 

1 

ND 

ND 

ND 

200 

1 . 1 ,2-trichloroethane 

2 

ND 

ND 

ND 

5 

Trichloroethene 

1 

ND 

ND 

ND 

3 

FDEP  GW  ( 'menu 

TnchJorofluoro  methane 

2 

ND 

ND 

ND 

2100 

NA 

Vinyl  Chloride  _ _ 

1 

ND 

ND 

ND 

1 

FDEPGW  Criteria 

Xyfenes  (Total),  i:. - — - 

2 

-4 

2 

2 

J  10.000 

TouLVOaS*^'^'-"  ~,;v 

- 

2  ■ 

50 

FDEP/62-770  || 

(1)  "ETu**Vi* m  Lavu+s  c5*rrv*d  from  Fkxxla  Depart  m#nt  Groundwaief  Guidance  ooncentrationa.  dated  June  199*  and  FOEP.  Chapter  62*700,  Petroleum  Comammanuon  Site  Clean-up  CrNera 
NO  ■  Non -Detect  ion  of  Analyte 

Bold/Shade  -  Chermcai  of  Potential  Concern 

NA  >  None  Available 

—  a  Not  Applicable 
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TABLE  8  (Cont) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


Parameters 


Volatiles 


Laboratory 

Detection 

Limits 


wmil I  kb  It# 

MW-08 

MW-09 

MW-20 

5/21/97 

5/21/97 

5/21/97 

Dibrooxxiikjronaethane 


1,2-dichlorobenzene 


1 .3-dichlorobenzene 


1 ,4-dichlorobeflzene 


Dichkxodifluorofnethane 


1,1-dichloroethane 


1.2-dichloroe  thane 


1,1-dichlocoethene 


Trans-  l*2rdicfaloroethene 


1.2-dichloropropaae  _ 


Cis- 1 ,3-dichloroptopene 


Tnuis-  1.3-dichloropropene 


Ethylbenzene  _ 


Methylene  Chloride 


Methyl-T-butyl  ether 


l.lj^tetrachloroethane 


Tetrachloroetheoe 


Toluene 


1.1, 1-trichloroethao© 


l,l*2-ttichloroethane 


Trichloroethene 


Trichlorofluoromethane 


Vinyl  Chloride 


Xylenes  (Total) 


Total  VOA 


(1)  »  Laveis  derived  from  Florida  Department  Ground  water 

NO  •  Non-Oetaction  at  Analyte 

Bokl/Shade  *  Chemical  at  Potential  Concern 
NA  *  None  Available 

—  -  Not  Applicable 


ND 

ND 

ND 

ND 

Source 


i 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


NA 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  1 1 W  t  riteria 


FDEP  GW  i  'ritena 


NA 


FDEP  GW  Criteria 


NA 


NA 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


NA 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


NA 


FDEP  GW  Criteria 


10.000 

FDEP  GW  Criteria 

50 

FDEP/62-770 

Outdance  concentrations  dated  June  1994.  and  FDEP  Chapter  62-700  Petroleum  Contarmnantton  Site  Oean-uu  u'meia 


DRAFT 


TABLE  8  (Coni) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMP 


LED,  AND  RESULTS  (ug/1) 


Parameters 

Laboratory 

Detection 

Limits 

MW-05 

MW-06 

MW-07 

Standards^) 

5/21/97 

5/21/97 

5/22/97 

MCL 

Source 

^Volatiles 

■■■■■■■ 

1 

ND 

1 

FDEP/62-770 

Bromodichloromethane 

l 

ND 

ND 

ND 

0.6 

FDEP  GW  Criteria 

Bromofocm 

2 

ND 

ND 

ND 

4 

FDEP  GW  Criteria  j 

Bromomethane 

2 

ND 

ND 

ND 

10 

FDEP  GW  Criteria 

Carbon  Tetrachloride 

1 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

Chlorobenzene 

i 

ND 

ND 

ND 

100 

FDEP  GW  Criteria 

Chlo  roe  thane 

5 

ND 

ND 

ND 

140 

FDEP  GW  Criteria 

2-chloroethylvinylether 

5 

ND 

ND 

ND 

1 

NA 

Chloroform 

2 

ND 

ND 

ND 

6 

FDEP  GW  Criteria 

Gikxomethane 

5 

ND 

ND 

ND 

2.7 

FDEP  GW  Criteria 

Dibrocwxhkjromeihane 

5 

ND 

ND 

ND 

1 

FDEP  GW  Criteria 

1,2-di  chlorobenzene 

2 

ND 

ND 

ND 

600 

FDEP  GW  Criteria 

13-dichlorobenzene 

2 

ND 

ND 

ND 

10 

FDEP  GW  Criteria 

1,4-dichlorobenzene 

2 

ND 

ND 

ND 

75 

FDEP  GW  Criteria 

Dichlorodifluoromethane 

5 

ND 

ND 

ND 

1400 

NA 

1,1-dichl  oroe  thane 

l 

ND 

ND 

ND 

700 

FDEP  GW  Criteria 

1 ,2-di  dll  oroe  thane 

l 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

1,1-dichJoroethene 

1 

ND 

ND 

ND 

7 

FDEP  GW  Criteria 

Trans-  l,2-di  chi  oroe  thene 

1 

ND 

ND 

ND 

- 

NA 

1  ,2-dichloropropane 

1 

ND 

ND 

ND 

FDEP  CiW  Criteria 

Cis- 1 ,3-dichloropropene 

l 

ND 

ND 

ND 

i  — 

NA 

Trans- 1 ,3-dichloropropene 

I 

ND  _ _ 

_  ND 

,  ND 

1  0.077 

NA 

1 

W''"T 

\mm&sss*L 

30 

FDEP  GW  Criteria 

5 

- Rd~ 

ND 

ND _ 

2.7 

|  FDEP  GW  Criteria 

BTWffifii  4  MH  i*¥! 

5 

f  .  ...  .  ;  r \ 

ND 

HP 

50 

NA 

|  1 .  r.2,2-tetraddoroethane 

I 

ND 

ND 

ND 

0.2 

!  FDEP  GW  Criteria 

Tecradil  oroe  thene 

3 

ND 

ND 

ND 

3 

|  FDEP  GW  Criteria 

Toluene 

5 

ND 

ND 

»Sg| 

SM 

40 

FDEP  GW  Criteria 

1 , 1 , 1  -trichloroethane 

1 

ND 

ND 

ND 

i  200 

FDEP  GW  Criteria 

1 . 1  *2-trichloroethane 

2 

ND 

ND 

ND 

5 

FDEP  GW  Criteria 

Trichloroethene 

1 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

Trichlorofluoro  methane 

2 

ND 

ND 

ND 

2100 

NA 

Vinyt  Chloride^. _ 

1 

ND 

ND 

ND 

1 

FDEP  GW  Criteria 

Xylenes  (Total) 

2 

ND 

.10,000 

TouXVOA 

- 

mi:-.  '  -•;**.*  ^  i 

'  50 

FDEP/62-770  fl 

id 

NO 

Bold/Shade 

NA 


■  L*v*to  danvad  from  Flonda  Oopartmant  Groundwater  Guidance  concentrations,  datad  Juna  1994.  and  FDEP.  Chapter  62*700,  Patrotaum  Contaminant  on  Site  Ctean-up  Crrtera 

■  Non-Oatacton  of  Analyta 

m  Chemical  of  Potential  Concern 
m  Nona  Available 
•  Not  Appkcabte 
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TABLE  8  (Con*t) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS 


Parameters 


Volatiles 


Benzene 


BromodichJocomethaoe 


Bromofonn 


Bromomethane 


Carbon  Tetrachloride 


Laboratory 

Detection 

Limits 


MW-01 

MW-03 

MW-04 

Standards^) 

5/21/97 

5/21/97 

5/21/97 

MCL 

Source 

Tetrachloroethene 


Toluene 


fffcfanchloroethane 


1 . 1  ,2-trichlocoetha.oe 


Trichloroethene 


Trichlorofiuoco  methane 


Vinyl  Chloride  * 


Xylene*  (Tool)  * 


£■:  . =s 


(1)  -  Level*  denved  from  Rood*  Department  Groundwater  Guidance  concentrations  dated  June  1 

NO  *  Non-Oeteeton  of  Analyte 

Botd/Shade  ■  ChenecaJ  of  Potential  Concern 

NA  *  None  Available 

—  m  Not  Applicable 


,  and  FOEP.  Chapter  62- 


FDEP/62-770 


00.  Petroleum  Contammantion  S4e  Clean-up  Crier* 
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TABLE  8  (Cont) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


Parameters 


Laboratory 

Detection 

Limits 


SAMPLE  ID.  DATE  SAMPLED.  AND  RESULTS  (u 


Volatiles 


Methylene  Chloride 


Methyl-T-butyl  ether 


1 , 1 ,2,2-tetrachloroethane 


Tetiachloroethene 


1 . 1 , 1 -trichloroethane 


1,1 ,2-trichloroethane 


Trichloroelhene  _ 


Trichlorofluoro  methane 


Vinyl  Chloride 


MW-08-97 

MW-10-97 

Standards^) 

5/22/97 

5/22/97 

MCL 

Source 

(D 

NO 

Botd/Shade 

NA 


derived  from  Florida  Department  Groundwater  Gwdance  concentration,  dated  June  1994.  and  FDEP.  Chapter  62-700,  Petroleum  Contammantion  Site  Clean-up  Crrtera 
Mon-0  elect  on  o4  Analyte 
Chemical  of  Potential  Concern 
None  Available 
Not  Applicable 
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TABLE  8  (Cont) 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


Parameters 

SAMPLE  ID.  DATE  SAMPLED.  AND  RESULTS  (ug/l)  1 

Laboratory 

Detection 

Limits 

MWD-04-97 

MW-05-97 

MW-06-97 

Standards^) 

5/22/97 

5/21/97 

5/21/97 

MCL 

Source 

Volatiles 

Benzene 

1 

ND 

ND 

ND 

1 

FDEP/62-770 

Bromodichtonxnechane 

i 

ND 

ND 

ND 

0.6 

FDEP  GW  Criteria 

Bromofocro 

2 

ND 

ND 

ND 

4 

FDEP  GW  Criteria 

Bromomethane 

2 

ND 

ND 

ND 

10 

FDEP  GW  Criteria 

Carbon  Tetrachloride 

1 

ND 

ND 

ND 

Chlorobenzene 

1 

ND 

ND 

ND 

100 

FDEP  GW  Criteria 

5 

ND 

ND 

ND 

140 

FDEP  GW  Criteria 

2-chlocoethylvinylether 

5 

ND 

ND 

ND 

1 

NA 

Chloroform 

2 

ND 

ND 

ND 

6 

FDEP  GW  Criteria 

Chloromethane 

5 

ND 

ND 

ND 

2.7 

FDEP  GW  Criteria 

Dibromochlorom  ethane 

5 

ND 

ND 

ND 

1 

1  1  III  II  1  I^HI 

l  .2~di  chlorobenzene 

2 

ND 

ND 

ND 

600 

FDEP  GW  Criteria 

1 .3-dichlorobenzene 

2 

ND 

ND 

ND 

10 

FDEP  GW  ('menu 

1 ,4-dichlorobenzene 

2 

ND 

ND 

ND 

75 

FDEP  GW  Cnierta 

Dichlorodifluorome  thane 

5 

ND 

ND 

ND 

1400 

NA 

1,1-dichloroe  thane 

1 

ND 

ND 

ND 

700 

FDEP  GW  Cntena 

1.2-dichloroe  thane 

1 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

1.1 -dichl  oroethene 

1 

ND 

ND 

ND 

7 

FDEP  GW  Criteria 

Trans*  1  ^-di  chi  oroethene 

1 

ND 

ND 

ND 

- 

NA 

1.2-dichloropropane 

l  | 

ND 

ND 

ND 

5 

FDEP  GW  Criteria 

Cb- 1 3-dichloropropene 

1  i 

ND 

ND 

ND 

— 

NA 

Trans- 1 ,3-dichloropropene 

1 

ND 

ND 

ND 

0.077 

NA 

Ethylbenzene 

1 

ND 

ND 

ND 

30 

FDEP  GW  Criteria  j 

|  Methylene  Chloride 

5 

ND 

ND 

ND  | 

2.7 

FDEP  GW  Criteria 

1  Methyl-T-butyl  ether 

5 

ND 

ND 

ND 

50 

NA 

|  1,1.2,2-tetnchloroethane 

1 

ND 

ND 

ND 

0.2 

FDEP  GW  Criteria 

§  Tetrachloroethene 

3 

ND 

ND 

ND 

3 

FDEP  GW  Criteria 

|  Toluene 

5 

ND 

ND 

ND 

40 

FDEP  GW  Criteria 

y  l.i.l-trichloroethane 

1 

ND 

ND 

ND 

200 

FDEP  GW  Criteria 

|j  1,1,2-trichloroethane 

2 

ND 

ND 

ND 

5 

FDEP  GW  ('menu 

|  Trichloroethene 

1 

ND 

ND 

ND 

■  . . . 

Trichlorofluoro  methane 

2 

ND 

ND 

ND 

2100 

NA 

Viny}  Chloride 

1 

ND 

ND 

ND 

1 

FDEP  GW  Criteria 

Xylene*  Gotti*  -*ass 

2 

ND 

ND 

10,000 

■  . 

|rasEZ3 

wmamm 

in  mmm 

r  nd 

ND 

50 

FDEP/62-770  | 

«  danved  from  Rood*  Dapartmant  Ground  water  GukUnce  concentrations  dated  June  1994.  and  FDEP  Chapter  62*700.  Petroleum  Contam.nam.on  See  Clean*uu  Cme  ia 

■  Non-Detection  of  Analyte 

■  Chemical  of  Potential  Concern 

m  None  Available 

■  Not  Applicable 


(D 

ND 

Bold/Shade 

NA 
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TABLE  8 

GROUNDWATER  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (u 


Parameters 


VoUdles 


Benzene 


Bromodichiorornethane 


Bromoforra 


Bromomethane 


Carbon  Tetrachloride 


Chlorobenzene 


2-chloroethylvinylether 


Chloroform 


Chkxome  thane 


Dibromoch  loro  methane 


l  J2-di  chlorobenzene 


1 ,3-di  chlorobenzene 


1,4-dichlorobeazene 


Didilorodifluoromethane 


1,1-di  chi  oroe  thane 


1 ,2-dichlocoethane 


1,1-dichloroethene 


Trans- 1  ,2-dichloroethene 


l  ,2-dichloropropane 


Cis- 1 ,3-dichloropcopeoe 


Trans- 1 ,3-di  chloropropene 


Methylene  Chloride 


Methyl-T-butyl  ether 


1 , 1.2,2-tetrachloroethane 


Tetrachloroethene 


Toluene 


U 1 ,  l  -trichloroethane 


1 . 1 ,2-trichloroethane 


Trichloroethene 


Trichlorofluoro  methane 


Vinyl  Chloride 


Xylenes  (Total) 


Detection 

Limits 


MWD-01-97 

MW-02-97 

MW-03-97 

Standards^ ) 

5/21/97 

5/21/97 

5/21/97 

MCL 

Source 

(1)  m  Levels  derived  from  Ftonda  Department  Groundwater  Outdance  concentrations.  dated  June  1994, 

NO  «  Non-Oetection  ot  Anatyta 

BoW/Shade  ■  Chenacel  ot  Potential  Concern 

NA  «  None  Available 

—  ■  Not  Appbcabte 


FDEP  (iW  ('meriii 


FDEPtJW  (‘menu 


NA  I 


FDEP  GW  Criteria  I 


FDEP  GW  Criteria  I 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


NA 


FDEP  GW  Criteria 


FDEP  GW  Criteria 


FDEP/62-770 


and  FDEP.  Chapter  63-700,  Petroleum  Contaminantion  Site  Clean-up  Crtfera 


DRAFT 


DIRECT  PUSH  GROUNDWATER  ANALYTICAL  RESULTS  (ppb) 
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TABLE  6 


SOIL  TOTAL  PETROLEUM  HYDROCARBONS  (TPH)  CONCENTRATION 

PARTS  PER  MILLION  (ppm) 

BX  SERVICE  STATION 
TYNDALL  AIR  FORCE  BASE 
BAY  COUNTY,  FLORIDA 


NR  =  No  Reading  Available 
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TABLES  (Con’t) 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE 


Laboratory 

Detection 

Limits 


SAMPLED,  AND  RESULTS  (m 


A*  .A-dimethylpheneth  ytamine 


DimethylphthaJate 


Di-n-butylph  dial  ate 


Z4-dinitrotoluene 


2,6-dimtrotoluenc 


2-nitroaniline 


3-nitro  aniline 


4-njtroaniline 


Nitrobenzene 


N-  nitrosodimethy  ami  ne 


N-mitrosodi-n-butylamine 


N-nitroso-di-n 


N-nitrosopiperdine 


Peniachlorobeuzene 


Peniadiloronitrobenzene(pcnb) 


Phcnacerin 


Phenanthrene 


tco  Une 


Pronamide 


ce 


1  ,Z4,5-tetrachlorobenzene 


1.Z4  trichlorobenzene 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27,  1995.  ResidentaJ  Goals  are  used. 
Non-Detection  of  Analyte 
No  Gean-up  Goal  Available 
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TABLES  (Con’t) 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (m 


Benzoic  Acid 


4-chkjro-3-methylnhenol 


ol 


2,4-dichlorophenoI 


2,6-dichJoroohenol 


Laboratory 

Detection 

Limits 


idine 


Dibenzo(aJi)anthracene 


Dibenzofuran 


1 .2-dichlorobenzene 


1 ,3-di  chlorobenzene 


1 .4-di  chlorobenzene 


3.3'-dich]orobenzidine  _ 


thaJaie 


P-dimethyllaminoazobenzeoe 


7. 12-dimethylbenz(,a>anihracene 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27, 1995.  Residental  Goals  are  used. 
Non-Detection  of  Analyte 
No  Gu«m-up  Goal  Available 


DRAFT 
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TABLES  (Con’t) 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


Parameters 


7.2-dime*ylbenz(a)aMhriceBe 


Dimethylphthalate 


Di-  n-butylphthalaie 


2,4-dinjtrotoluene 


2,6-dinitrotoluene 


Di-o-octylphthalate 


nylhydrizine 


Fluoranthene 


Fluorene 


Hexadilorobe  nzene 


Hexachlorobutadiene 


Hexaddorocydopentadiene 


Hexacfaloroethane 


Lndeno(I.23,-cd) 


thylamine 


thylamine 


2-mtroaniline 


3-mtroaniline 


4-nitroaniline 


Nitrobenzene 


N-oitrosodiroeth 


N- mi  tins  odi-n- butyl  amine 


N-oitrosodiphenylamine 


N-nitrosodi-  n-prooyl  ami  ne 


N-oitrosooiperdine 


Pentachlorobe  nzene 


Penuchl  oro  nitrobenzene  (pcnb) 


Phenacetin 


Phenanthrene 


2-piooline 


Pronamide 


e 


l  ,2,4 ,5-tetrachlorobe  nzene 


1.2,4  trichlorobenzene 


Laboratory 

Detection 

Limits 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


035 


SAMPLE  ID,  DATE  SAMPLED,  AND  RESULTS  (m 


Florida  Selected  Soil  Clean-up 
Golas(1> 


4/02/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


4/02/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


4/03/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


PS 


0.35 

ND 

ND 

ND 

035 

ND 

ND 

ND 

035 

ND 

ND 

ND 

0.35 

ND 

ND 

ND 

035 

ND 

ND 

ND 

035 

ND 

ND 

ND 

Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27. 1995.  Res i dental  Goals  are  used. 
Non-Detection  of  Analyte 
No  Clean-up  Goal  Available 
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TABLES  (Con’t) 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS _ 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (mg/k 


BX-HA-25  I  BX-HA-29  I  BX-HA-31  I  Rorida  Selected  Soil  Clean 
1  '---1  Golas1"  • 


Laboratory 

Detection 

Limits 


II  H  II  H  Wl  H  II  H  I 


aiSSWMiailffl 


Add  &  Base  Extractable* 


Benzoic  Acid 


enol 


od 


Z4-dichl 


Z6-dichlorophenol 


Z ''-dimethyl 


4,6-diaitro-2-methylphenoI 


Z4-dinitrophenoI 


Bis  (2-chl  oroiso 


Bis(2-ethylhexyl)phtha)ate 


henyl  ether 


iEgSSSHESEE 


4-chl  or  oani  line 


1-chloronaphthalene 


2-chlo 


Dibenz(aj)acridihe  _ 


Dibenzo(aJi)anthracene 


Dibenzofuran 


1,2-dichlorobenzene 


1 ,3-di  chlorobenzene 


1 ,4-dichiorobenzene 


3.3’-dichlorobenzidine 


that  ate 


P-dimethyllami  noazobenzene 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27,  1995.  Resideniai  Goals  are  used. 

Non- Detection  of  Analyte 
No  Clean-up  Goal  Available 
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TABLES  (Con’t) 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


Parameters 


Laboratory 

Detection 

Limits 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (mg/kg) 


BX-HA-15 

(0.5-2.5) 


3/20/97 


BX-HA-1 0 
(2.5-4.5) 


3/20/97 


BX-HA-1 7 
(0.5-2.5) 


3/20/97 


Florida  Selected  Soil  Clean-up 
Golas(,) 


8  7.12-dimcthylbenz(a)aDthracgnc 


035 


ND 


ND 


ND 


NA 


A-«A-dimethylphencthyiamine 


0.35 


ND 


ND 


ND 


NA 


DimethylphthaJate 


0.35 


ND 


ND 


ND 


630.000 


Di-o-butylphthalaie 


0.35 


ND 


ND 


ND 


7300 


2,4-dinitrocoiuene 


0.35 


ND 


ND 


ND 


130 


2,6-dinitrutoiuene 


0.35 


ND 


ND 


ND 


71 


Di-p-octylphthaJatc 


0.35 


ND 


ND 


ND 


I50ii 


Diphcoylamioc 


0.35 


ND 


ND 


ND 


NA 


1 ,2-diphcny  lhydnmne 


0.35 


ND 


ND 


ND 


NA 


Ruoranthene 


0.35 


ND 


ND 


ND 


2900 


Ruorene 


0.35 


ND 


ND 


ND 


2400 


Hexachlorobenzene 


0.35 


ND 


ND 


ND 


0.6 


Hexachlorobutadiene 


0.35 


ND 


ND 


ND 


3.1 


Hexachlorocydopentadiene 


035 


ND 


ND 


ND 


NA 


Hexachloroethane 


0.35 


ND 


ND 


ND 


27 


Indeoo(1.23,-cd)pyrenc 


035 


ND 


ND 


ND 


1.4 


Isophoronc 


0.35 


ND 


ND 


ND 


NA 


3-methylcholanthrcpc 


035 


ND 


ND 


ND 


NA 


2-mettiyinaphifaAtene 


035 


*7 Sr**t&k' 


ND 


960 


Naphthalene***^ 


035 


ND 


1300 


1-naphthylamine 


0.35 


ND 


ND 


ND 


NA 


2^oaphthyUunine 


035 


ND 


ND 


ND 


NA 


2-nitroaniline 


0.35 


ND 


ND 


ND 


NA 


3-Qjtroaniline 


035 


ND 


ND 


ND 


NA 


4-oitioaniline 


0.35 


ND 


ND 


ND 


NA 


Nitrobenzene 


035 


ND 


ND 


ND 


22 


N-nitrosodimethyamine 


035 


ND 


ND 


ND 


0.003 


N-mitroaodi-n-butylajTUDc 


035 


ND 


ND 


ND 


NA 


N-nitrosodiphenylaminc 


035 


ND 


ND 


ND 


73 


N-nitroso-di-a- propylamine 


035 


ND 


ND 


ND 


0.02 


N-nitrosopiperdine 


0.35 


ND 


ND 


ND 


NA 


Pentachlorobenzene 


0.35 


ND 


ND 


ND 


NA 


Pentadiloronitrobenzene(pcnb) 


0.35 


ND 


ND 


ND 


NA 


Phenacetip 


035 


ND 


ND 


ND 


NA 


Phenanthrene 


0.35 


ND 


ND 


ND 


1700 


2-picolinc 


035 


ND 


ND 


ND 


NA 


Pronamide 


035 


ND 


ND 


ND 


NA 


Pyrene 


0.35 


ND 


ND 


ND 


2200 


1 ,2.4 .5 -tetrachl  orobe  nzene 


0.35 


ND 


ND 


ND 


NA 


1,2,4  trichlorobenzene 


0.35 


ND 


ND 


ND 


590 


(i) 

ND 

NA 


Screening  Level*  derived  from  Rorida  Soil  G can-up  Goal*, 
dated  September  27,  1995.  Residental  Goals  are  used. 

Non- Detection  of  Analyte 
No  Clean-up  Goal  Available 
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SOIL  - 


Parameters 


Add  &  Base  Extractable 


Benzoic  Acid 


Dibenzofuran 


i.2-dichlocobenzeoe 


1 ,  3 -di  chlorobenzene 


1 ,4-di  chlorobenzene 


3,3’-<ijchlorobenzidine 


thalaie 


P-dimethvllaminoazobenzene 


TABLE  5  (Con’t) 

ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED,  AND  RESULTS  (m 


BX-HA-17 .  Florida  Selected  Soil  Clean-up 
1  Golas(1>  • 


Screening  Levels  derived  from  Florida  Soil  Gean-up  Goals, 
dated  September  27,  1995.  Residental  Goals  are  used. 

Non- Detection  of  Analyte 
No  Gean-up  Goal  Available 
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SOIL  -  ACID  AND 


Laboratory 

Detection 

Limits 


TABLES  (Con’t) 

BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (m 


BX-HA-14  BX-HA-16  BX-HA-24  Florida  Selected  Soil  Clean-up 
1  '  1  1  Golas'”  ' 


Dimethylphthilate 


ebsd 


2,4-diimrotoluene 


2,6-dinitrotoluene 


Screening  Levels  derived  from  Honda  Sofl  Gean-up  Goals, 
dated  September  27,  1995.  Residental  Goals  are  used. 

Non- Detection  of  Analyte 
No  Gean-up  Goal  Available 


DRAFT 
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TABLE  5 

SOIL  -  ACID  AND  BASE  EXTRACTABLE  ANALYTICAL  RESULTS 


Parameters 

SAMPLE  ID,  DATE  SAM 

PLED,  AND  RESULTS  (mg/kg)  I 

Laboratory 

Detection 

Limits 

BX-HA-14 

(0.5-2.5) 

BX-HA-1 6 
(2.5-4.5) 

BX-HA-24 

(2.5-4.5) 

Florida  Selected  Soil  Clean-up 
Golas11’ 

3/20/97 

3/20/97 

3/20/97 

Add  &  Base  Extra  ctables 

Benzoic  Acid 

1.8 

ND 

ND 

ND 

1 30.000 

4-chloro-3-roethylpbenol 

0.35 

ND 

ND 

ND 

NA 

2-chlorophenol 

0.35 

ND 

ND 

ND 

280 

1  2,4-dichlorophenol 

0.35 

ND 

ND 

ND 

220 

1  2.6-dichlcrophenol 

035 

ND 

ND 

ND 

NA 

1  2,4-dimethylphenol 

0.35 

ND 

ND 

ND 

1800 

|  4,6-dinitro-2-methylphenoI 

1.8 

ND 

ND 

ND 

NA 

1  2.4-dinitrophenoI 

1.8 

ND 

ND 

ND 

NA 

1  2-methyphenol 

0.35 

ND 

ND 

ND 

2600 

1  4-methylphenol 

0.35 

ND 

ND 

ND 

340 

1  2-mtrophenol 

035 

ND 

ND 

ND 

NA 

1  4-nicrophenol 

1.8 

ND 

ND 

ND 

NA 

9  Fentachlorophenol 

1.8 

ND 

ND 

ND 

5.4 

5  Phenol 

035 

ND 

ND 

ND 

34,000 

23.4,6- tetracfalorophenol 

035 

ND 

ND 

ND 

NA 

2,43- tri  chi  orophenol 

1.8 

ND 

ND 

ND 

7100 

2,4,6- on  chloropbenol 

035 

ND 

ND 

ND 

87 

Acenaphthene 

035 

ND 

ND 

ND 

2800 

8  Acenaphthylene 

035 

ND 

ND 

ND 

670 

8  Acetophenone 

035 

ND 

ND 

ND 

NA 

1  4-aminobiphenyl 

035 

ND 

ND 

ND 

NA 

1  Aniline 

035 

ND 

ND 

ND 

NA 

Anthracene 

035 

ND 

ND 

ND 

20.000 

Benzidine 

035 

ND. 

ND 

ND 

NA 

Benzo(a)anthracene 

035 

ND 

ND 

ND 

1.4 

Benzo(a)pyrene 

035 

ND 

ND 

ND 

0.1 

Beozo<b)fluonm(hene 

035 

ND 

ND 

ND 

1.4 

0.35 

ND 

ND 

ND 

14 

|  Benzo(k)fluoranthene 

035 

ND 

ND 

ND 

14 

Benzyl  alcohol 

035 

ND 

ND 

ND 

NA 

Bis(2-chloroethoxy)methane 

0.35 

ND 

ND 

ND 

170 

Bis  C2-ch  loroeth  yl)ether 

035 

ND 

ND 

ND 

0.5 

Bis(2-chloroisopcopyl)ether 

035 

ND 

ND 

ND 

NA 

Bis(2-ethylhexyl)phthalaie 

035 

ND 

ND 

ND 

48 

4-bromopheoyl  phenyl  ether 

035 

ND 

ND 

ND 

!  NA 

Butylbenzyi  phthalate 

035 

ND 

ND 

ND 

15,000 

4-chloroaniiine 

035 

ND 

ND 

ND 

240 

1  -chloronaphthalene 

035 

ND 

ND 

ND 

NA 

035 

ND 

ND 

ND 

NA 

035 

ND 

ND 

ND 

140 

Dibenz(a,j)acridine 

035 

ND 

ND 

ND 

NA 

Dibenzo(aJi)anthncene 

035 

ND 

ND 

ND 

0.1 

Dibenzofuran 

035 

ND 

ND 

ND 

240 

1,2-dichlorobenzene 

035 

ND 

ND 

ND 

820 

1 ,3-dichlorobenzene 

0.35 

ND 

ND 

ND 

1700 

1 ,4-di  chlorobenzene 

035 

ND 

ND 

ND 

7.5 

33,-dichlorobenzidioe 

1.8 

ND 

ND 

ND 

NA 

lES3!SSSIS5^^HHHHi 

035 

ND 

ND 

ND 

56,000 

P-dimethy  lami  noazobe  nzene 

035 

ND 

ND 

ND 

NA 

7, 12-dimethylbenz(a>anthracene 

035 

ND 

ND 

ND 

NA 

A-  .A-dimethy  Iphe  nethylamioe 

035 

ND 

ND 

ND 

-  NA  | 

(i) 

ND 

NA 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27, 1995.  Residental  Goals  are  used. 

Non- Detection  of  Analyte 
No  Clean-up  Goal  Available 
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TABLE  4  (Con’t) 

SOIL  -  METALS  ANALYTICAL  RESULTS 


1  Parameters 

SAMPLE  ID, 

DATE  SAMPLED.  AND  RESULTS  fmq/kq)  1 

Laboratory 

Detection 

Limits 

BX-HA-32 

(2.5-4.S) 

BX-HA-36 

(2.5-4.5) 

Florida  Selected  Soil  Clean¬ 
up  Golas(1) 

4/03/97 

4/03/97 

1  RCRA  Metals 

I  Silver 

1 

ND 

ND 

390 

1  Arsenic 

5 

ND 

ND 

0.7 

|  Barium 

1 

ND 

ND 

5200 

|  Cadmium 

0.5 

ND 

ND 

37 

Chromium 

1 

1 

2 

290 

Mercury 

0.02 

ND 

ND 

23 

I  Lead 

5 

11 

22 

500 

I  Selenium 

10 

ND 

ND 

390 

( i )  =  Screening  Levels  derived  from  Florida  Soil  Gean-up  Goals. 

dated  September  27.  1995.  Residental  Goals  are  used. 

ND  a:  Non-Deteciicw  of  Analyte 
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TABLE  4  (Con’t) 

SOIL  -  METALS  ANALYTICAL  RESULTS 


I  Parameters 

SAMPLE  ID,  DATE  SAMPLED,  AND  RESULTS  (mg/kg) 

Laboratory 

Detection 

Limits 

BX-HA-25 

(2.S-4.5) 

BX-HA-29 

(2.5-4.5) 

BX-HA-31 

(2.5-4.5) 

Rorida  Selected  Soil  Clean-up 
Golas'" 

4/02/97 

4/02/97 

4/03/97 

RCRA  Metals 

Silver 

1 

ND 

ND 

ND 

390 

Arsenic 

5 

ND 

ND 

ND 

0.7 

HH 

1 

ND 

1 

1 

5200 

1  Cadmium 

0.5 

ND 

ND 

ND 

37 

KSUOMH 

1 

1 

2 

3 

290 

|  Mercury 

0.02 

ND 

ND 

ND 

23 

j  Lead 

5 

ND 

9 

19 

500 

I  Selenium 

10 

ND 

ND 

ND 

390 

(1)  =  Screening  Levels  derived  from  Flodd*  Soil  Gean-up  Goal*, 

dated  September  27,  1995.  Residents!  Goals  are  used. 

ND  =  Non- Detection  of  Analyte 


DRAFT 
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TABLE  4  (Con’t) 

SOIL  -  METALS  ANALYTICAL  RESULTS 


j  Parameters 

SAMPLE  ID,  DATE  SAMPLI 

ED,  AND  RESULTS  (mg/kg)  | 

Laboratory 

Detection 

Limits 

BX-HA-10 

(2.5-4.5) 

1RSSS1 

Florida  Selected  Soil  Clean-up 
Golas(,) 

3/20/97 

3/20/97 

RCRA  Metals 

Silver 

1 

ND 

ND 

ND 

390 

Arsenic 

5 

ND 

ND 

ND 

0.7 

Barium 

1 

2 

ND 

4 

5200 

Cadmium 

0.5 

ND 

ND 

ND 

37 

Chromium 

1 

2 

1 

9 

290 

Mercury 

0.02 

ND 

ND 

ND 

23 

Lead 

5 

18 

9 

ND 

500 

Selenium 

10 

ND 

ND 

ND 

390 

(1) 

s 

Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27,  1995.  Resideotal  Goals  are  used. 

ND 

= 

Non-Detection  of  Analyte 

DRAFT 
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TABLE  4 

SOIL  -  METALS  ANALYTICAL  RESULTS 


Parameters 

SAMPLE  ID.  DATE  SAMPLED.  AND  RESULTS  (mg/kg)  I 

Laboratory 

Detection 

Limits 

BX-HA-14 

(0.5-2.5) 

BX-HA-16 

(2.5-4.S) 

BX-HA-24 

(2.5-4.S) 

Florida  Selected  Soil 
Clean-up  Golas(1) 

3/20/97 

3/20/97 

3/20/97 

RCRA  Metals 

Silver 

1 

ND 

ND 

ND 

390 

Arsenic 

5 

ND 

ND 

ND 

0.7 

Barium 

1 

9 

6 

6 

5200 

|  Cadmium 

0.5 

ND 

ND 

ND 

37 

I  Chromium 

1 

14 

5 

5 

290 

1  Mercury 

0.02 

ND 

ND 

ND 

23 

Lead 

5 

ND 

23 

13 

500 

|  Selenium 

10 

ND 

ND 

ND 

390 

(i) 

ND 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
daxed  September  27, 1995.  Residental  Goals  are  used. 

Non- Detection  of  Analyte 
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TABLE  3  (Con’t) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (mq/kq) 

j  Parameters 

Laboratory 

Detection 

Limits 

Kjgggi 

Honda  Selected  Soil  Clean-  II 
up  Golas(t> 

4/03/97 

4/03/97 

| 

Tert-butyl  benzene 

0.005 

ND 

ND 

NA 

1,1,1 ,2-  tetrachloroe  thane 

0.005 

ND 

ND 

5.9 

1 , 1 ,2,2-  tetrachloroe  thane 

■EEE9H 

ND 

ND 

0.9 

Tetrachloroe  theae 

0.005 

ND 

ND 

12  ^ 

Toluene 

0.005 

ND 

ND 

520 

Trans  1,2  Dichloroethylene 

0.005 

ND 

ND 

62 

1,1,1-trichloroethane 

0.005 

ND 

ND 

610 

1 , 1 ,2-trichloroethane 

0.005 

ND 

ND 

2.0 

1 ,2,3-trichlorobenzene 

0.005 

ND 

ND 

NA 

1 ,2,4-trichlorobenzene 

0.005 

ND 

ND 

590 

Trichloroethene  ! 

0.005 

ND 

ND 

6.5 

Trichlorofluoromethane 

0.005 

ND 

ND 

6.6 

1,2,3-trichlorofluorobenzene 

0.005 

ND 

ND 

NA 

1,2,4-trimethylbenzene 

0.005 

6.2 

1,3,5-trimethylbenzene 

0.005 

3.7 

Vinyl  chloride 

0.005 

ND 

ND 

0.005 

M,P-xylenc 

0.005 

NA 

O-Xylene  •  ^ 

0.005 

4.9 

—  4.7.-  " 

NA 

Heptane 

0.005 

ND  — 

B5SES3HK 

NA 

iropyl  acetate 

0.022 

ND 

ND 

NA 

Jiyl  cyclohexane 

0.011 

ND 

ND 

NA 

I  iTopyl  acetate 

0.022 

ND 

ND 

NA 

(i) 

ND 

Bold/Shade 

NA 


Screening  Levels  derived  from  Florida  Soil  Gean-up  Goals, 
dated  September  27.  1995.  Residental  Goals  are  used. 

Non-Dele cuon  of  Analyte 

Exceeds  Florida  Oean-up  Goals.  Chemical  of  Potential  Concern 
No  Gean-up  Goaj  Available 


DRAFT 
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Parameters 


Volatiles 


Benzene 


Bromobenzene 


Bromochloromethane 


Bromodichlorometbane 


Bromoform 


Bromomethane 


Carbon  Tetrachloride 


Chlorobenzene 


Chloroe  thane 


Chloroform 


Chloromethane 


2-chlorotoluene 


4-chloro  toluene 


Cisl,2  Dichloroethylene 


Chlorodibromomethane 


Dibromomethane 


1,4-dichlorobenzene 


1,3-dichlorobenzene 


■*  -dichlorobenzene 


hlorodifluoromethane 


i,l-dichloroethane 


1 ,2-dichloroethane 


1,1-dichloroethene 


1 ,3-dichloropropane 


2,2-dichloropropane 


1 ,2-dichloropropane 


Cis- 1 ,3-dichloropropene 


Trans-  1,3-dichloropropene 


1,1  Dichloropropene 


Ethylbenzene  * 


Hexachlorobutadiene 


1  benzene 


P-isopropyltoluene 


Methylene  Chloride 


N-butvl  benzene 


iMwPiTttli. 


Sec-butyl  benzene  / 


Styrene 


TABLE  3  (Con’t) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID.  DATE  SAMPLED.  AND  RESULTS  On 


BX-HA-32  BX-HA-36  Rorida  Selected  Soil  Clean- 
Laboratory  (2.S-4.5)  12.5-4.5)  ud  Golas(1) 

Detection 

Umits  4/03/97  4/03/97 


1  benzene  * 

■EES 

5 

1.9 

Screening  Levels  derived  from  Florida  Soil  Dean-up  Goals, 
dated  September  27.  1995.  Residental  Goals  are  used. 
Non-Detection  of  Analyte 

Exceeds  Florida  Clean-up  Goals,  Chemical  of  Potential  Concern 
No  Gean-up  Goal  Available 
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TABLE  3  (Con’t) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


Tert-butyl  benzene 


1,1,1 .2-tetrachloroethane 


1, 1 ,2,2-tetrachloroethane _ 


Tetrachloroethene 


Toluene 


Trans  1,2  Dichloroethylene 


1,1,1  -trichloroethane _ 


1,1,2-tricbloroe  thane _ 


1 ,2,3-trichlorobenzene 


1 ,2, 4- trichlorobenzene 


Trichloroethene 


Trichlorofluoromethane 


1,2,3-trichlorofluorobenzene 


1,2,4-trimethylbenzene  ■ 


1 ,3,5-trimethy lbenzene  / 


Vinyl  chloride 


MJP-xylene  . . 


Laboratory 

Detection 

Limits 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


SAMPLE  ID,  DATE  SAMPLED,  AND  RESULTS  (m 


BX-HA-31  I  Florida  Selected  Soil 
Clean-up  Golas;” 


4/02/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


4/02/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


4/03/97 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


(i)  =  Screening  Levels  derived  from  Florida  Sod  Clean-up  Goals. 

dated  September  27,  1995.  Resident!]  Goals  are  used. 

ND  =  Non-Detection  of  Analyte 

Bold/Shade  =  Exceeds  Florida  Clean-up  Goals,  Chemical  of  Potential  Concern 

NA  =  No  Clean-up  Goal  Available 
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TABLE  3  (Con’t) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


Parameters 


Volatiles 


Benzene 


Bromobenzene 


Bromochloromethane 


Bromodichlorometbane 


Bromoform 


Bromomethane 


Carbon  Tetrachloride 


Chlorobenzene 


Chloroe  thane 


Chloroform 


Chloromethane 


2-chlorotoluene 


4-chloro  toluene 


Cisl,2  Dichloroethylene 


Cblorodibromomethane 


Dibromomethane 


1 ,4-dichlorobenzene 


1 ,3-dichlorobenzene 


chlorobenzene 


x.i-dichloroethane 


1 ,2-dichloroethane 


1,1-dichloroethene 


1,3-dichloropropane 


2,2-dichloropropane 


1 ,2-dichloropropane 


Cis- 1 ,3-dichloropropene 


Trans-  1,3-dichloropropene 


1,1  Dichioropropene 


Ethvlbenzenu 


Hexachlorobutadiene 


Ibenzene3^*5*^ 


Laboratory 

Detection 

Limits 


SAMPLE  ID.  DATE  SAMPLED,  AND  RESULTS  (m 


Rorida  Selected  Soil  Clean-up 
Golas(1) 


Methylene  Chloride 


N-butyl  benzene 


Sec-butyl  benzene  *■ 


Screening  Levels  derived  from  Florid*  Sofl  Clean-up  Goals, 
dated  September  27, 1995.  Residental  Goals  are  used. 
Non-Detection  of  Analyte 

Exceeds  Florida  Clean-up  Goals,  Chemical  of  Potential  Concern 
No  Clean -up  Goal  Available 


DRAFT 


w:\095000l7\aLrtw97.doc 


TABLE  3  (Con’t) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED,  AND  R 

ESULTS  (mq/kq) 

|  Parameters 

Laboratory 

Detection 

Limits 

BX-HA-1 5 

(2.5-4.5) 

BX-HA-1 0 
(2.5*4.5) 

Florida  Selected  Soil  Clean¬ 
up  Golas1’1 

3/20/97 

3/20/97 

3/20/97 

|  Sec-butyl  benzene 

0.005 

7.4 

ND 

ND 

NA 

|  Styrene 

0.005 

ND 

ND 

ND 

4100 

Tert-butyl  benzene 

0.005 

ND 

ND 

ND 

NA 

1,1,1 ,2-tetrachloroe  thane 

mmm 

ND 

ND 

ND 

5.9 

1 , 1 ,2,2-tetrachloroe  thane 

0.005 

ND 

ND 

ND 

0.9 

Tetrachloroethene 

0.005 

ND 

ND 

ND 

12 

Toluene 

0.005 

3.2 

ND 

ND 

520 

Trans  1,2  Dichloroethylene 

0.005 

ND 

ND 

ND 

62 

1,1,1-trichloroethane 

0.005 

ND 

ND 

ND 

610 

1, 1,2-trichloroe  thane 

0.005 

ND 

ND 

ND 

2.0 

1,2,3-trichlorobenzene 

0.005 

ND 

ND 

ND 

NA 

1 ,2,4-trichlorobenzene 

0.005 

ND 

ND 

ND 

590 

Trichioroethene 

0.005 

ND 

ND 

ND 

6.5 

Trichlorofluorometbane 

0.005 

ND 

ND 

ND 

6.6 

1 ,2,3-trichlorofluorobenzene 

0.005 

ND 

ND 

ND 

NA 

1^4-trimethylbenzene  n— 

0.005  * 

wmm 

iV  0.11 

6.2 

1,3,5-trimethylbenzene"* 

0.005 

777  '/  j 

ND 

3.7 

Vinyl  chloride 

ND 

ND 

ND 

0.005 

|  M,P-xyIene 

^  ND 

ND 

NA 

*  Xylene-  ' " 

0.005 

*  ND 

ND 

NA 

tane 

0.005 

ND 

ND 

ND 

NA 

ND 

ND 

NA 

Methyl  c^clohexane^t^®^ 

0.011 

ND 

ND 

NA 

Propyl  acetate 

0.022 

ND 

ND 

ND 

NA 

(i) 

ND 

Bold/Shade 

NA 


Screening  Levels  derived  from  Honda  Soil  Clean-up  Goals, 
dated  September  27.  1995.  Residental  Goals  are  used. 
Non-Detection  of  Analyte 

Exceeds  Florida  Clean-up  Goals.  Chemical  of  Potential  Concern 
No  Clean-up  Goal  Available 
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TABLE  3  (Con't) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


Volatiles 


Benzene 


Bromobenzene 


Bromochlorometbane 


Bromodichloromethane 


Bromofonn  _ 


Bromomethane 


Carbon  Tetrachloride 


Chlorobenzene 


Chloroe  thane 


Chloroform 


Chloromethane 


2-chloro  toluene 


4-chloro  toluene 


C  is  1,2  Dichloroethylene 


Chlorodibromomethane 


Dibromomethane 


1 ,4-dichlorobenzene _ 


1,3 -dichlorobenzene 


? -dichlorobenzene 


hlorodiifluoromethane 


. -dichloroethane 


1,2-dichloroethane  _ 


1,1-dichloroethene 


1 ,3-dichloronropane 


2,2-dichloropropane 


1 ,2-  dichloropropane 


Cis- 1 ,3-dichloropropene 


Trans-  1,3-dichloropropene 


1,1  Dichloropropene 


Ethylbenzene  — 


Hexachlorobutadiene 


1  benzene 


Methylene  Chloride 


Napthalene 


N-butyl  benzene 


I  benzene  ’■ 


Laboratory 

Detection 

Limits 


SAMPLE  ID,  DATE  SAMPLED,  AND  RESULTS  (mg/k 


BX-HA-1 0  BX-HA-1 7  Rorida  Selected  Soil  Clean¬ 
up  Golas1" 


rm.-gi.iMWii.-w.il 


3/20/97 


ND 

Bold/Shade 

NA 


Screening  Levels  derived  from  Florida  Soil  Clean-up  Goals, 
dated  September  27,  1995.  Residemai  Goals  are  used. 

Non- Detection  of  Analyte 

Exceeds  Rorida  Dean-up  Goals,  Chemical  of  Potential  Concern 
No  Clean-up  Goal  Available 


ND 

0.6 

ND 

0.2 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

7.5 

ND 

1700 

ND 

820 

ND 

NA 

ND 

310 

ND 

0.7 

ND 

0.1 

ND 

NA 

ND 

NA 

ND 

0.8 

ND 

0.3 

ND 

0.3 

ND 

NA 

ND 

1400 

ND 

3.1 

ND 

NA 

ND 

NA 

ND 

16 

ND 

1300 

ND 

NA 

ND 

NA 

DRAFT 
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TAP  ...  .) 

SOIL  -  VOLATILE  ANALYTICAL  RESULTS 


SAMPLE  ID,  DATE  SAMPLED.  AND  RESULTS  (mg/kg)  1 

Parameters 

Laboratory 

Detection 

Limits 

BX-HA-14 

(0.5-2.5) 

BX-HA-16 

(2.5-4.5) 

BX-HA-24 

(2.5-4.5) 

Florida  Selected  Soil 
Clean-up  Golas(1) 

3/20/97 

3/20/97 

3/20/97 

8  Styrene 

0.005 

ND 

ND 

ND 

4100 

Tcrt-butvl  benzene 

0.005 

ND 

ND 

ND 

NA 

1, 1,1,2-tetrachloroethane 

0.005 

ND 

ND 

ND 

5.9 

1 , 1 .2,2-tetrachloroetbane 

0.005 

ND 

ND 

ND 

0.9 

Tetrachloroethene 

0.005 

ND 

ND 

ND 

12 

1  Toluene 

0.005 

ND  1 

ND 

ND 

520 

|  Trans  1.2  Dichloroetbvlene 

0.005 

ND 

ND 

ND 

62 

|  1,1,1-tricbloroetbane 

0.005 

ND 

ND 

ND 

610 

|  1,1,2-trichloroethane 

0.005 

ND 

ND 

ND 

2.0 

1 ,2,3  -  trichlorobenzene 

0.005 

ND 

ND 

ND 

NA 

1 ,2,4-tricblorobenzene 

0.005 

ND 

ND 

ND 

590 

Trichloroethene 

0.005 

ND 

ND 

ND 

6.5 

Trichlorofluoromethane 

0.005 

ND 

ND 

ND 

6.6 

1 ,2,3-trichlorofluorobenzene 

0.005 

ND 

ND 

ND 

NA 

1,2,4-trimethylbenzene. 

0.005  ’ 

6.2 

1 3,5-trimethylbenzene"*^ " 

0.005 

ND 

3.7 

|  Vinyl  chloride^1" 

0.005 

ND 

ND 

ND 

0.005 

1  MvP-xylene  -  * 

~  0.006 

2  - 

•  •»12 

NA 

1  O-Xylene  r.  .■  » 

ND 

"  J  0.95  -  - 

i  NA 

ntane 

0.005 

ND 

ND 

ND 

NA 

jropyl  acetate 

0.022 

ND 

ND 

ND 

NA 

B  ...ethyl  cyclohexane 

0.011 

ND 

ND 

ND 

NA 

Propyl  acetate 

0.022 

ND 

ND 

ND 

NA  | 

(l)  =  Screening  Levels  derived  from  Florid*  So0  Clean-up  Goals, 

dated  September  27,  1995.  Resident*]  Goals  are  used. 

ND  =  Non-Detection  of  Analyte 

Bold>Shade  =  Exceeds  Florida  Clean-up  Goals,  Chemical  of  Potential  Concern 

NA  =  No  Oean-up  Goal  Available 


*  • 
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TABI —  . 

SOIL  -  VOLATILE  ALT*"  JAL  RESULTS 


VolatQes 


Benzene 


Bromobenzeno 


Bromocbloromethane 


Bromodichloromethane 


Bromoform 


Bromomethane 


Carbon  Teirachioride 


Chlorobenzene 


Chloroe  thane 


Chloroform 


Chloromethane 


2-chlorotoluene 


4-cblorotoluene 


Cisl,2  Dichloroethyiene 


Chlorodibromometbane 


Dibromomethane 


1,4-dichlorobenzene 


dichlorobenzene 


.-dichlorobenzene 


Oichlorodifluoromethane 


1, 1  -dichloroethane 


1,2-dichloroethane 


1,1-dichloroethene 


1 ,3-dichloropropane 


2,2-dichloropropane  _ 


1,2-dicMoro 


Cis-  1,3-dichloropropene 


Trans- 1 ,3-dichloropropene 


1,1  Dichloropropene 


Ethylbenzene  -  ■ 


Hexachlorobutadiene 


Isopropyl  benzene 


P-isopropyltoluene 


Methylene  Chloride 


Naphthalene  • 


N-butyl  benzene'^----  *"•  •- 


1  benzene  -  •  • 


Sec-butvl  benzene 


BX-HA-14 

Laboratory 

Detection 

Limits 

3/20/97 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

0.005 

ND 

6.005 

ND 

0.005 

****0.001  *  ~ 

0.005 

ND 

Florida  Selected  Soil 
Clean-up  Golas(,) 


DRAFT 
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Screening  Levels  derived  from  Florida  Soil  Clean- up  Goals, 
dated  September  27,  1995.  Resideotal  Goals  are  used. 

Non- Detection  of  Analyte 

Exceeds  Florida  Clean-up  Goals,  Chemical  of  Potential  Concern 
No  Gean-up  Goal  Available  ,  «  A]' 
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TABLE  2A 

ORIGINAL  CA  SOIL  HEADSPACE  RESULTS 
BX  SERVICE  STATION 
TYNDALL  AIR  FORCE  BASE 
BAY  COUNTY,  FLORIDA 


■■■■ 

mrnmmmmm 

mmmrnmagn 

Iftli&sedL'" 

BX-HA1 

0-1 

70 

20 

50 

2-3.5 

>1000 

ND 

>1000 

4-5.5 

>1000 

160 

840 

BX-HA2 

0-1 

ND 

ND 

ND 

2-3.5 

2 

ND 

2 

4-5.5 

70 

50 

20 

BX-HA3 

0-1 

ND 

ND 

ND 

2-3.5 

1 

ND 

1 

4-5.5 

300 

220 

80 

BX-HA4 

0-1 

14 

2.8 

11.2 

2-3.5 

260 

40 

220 

4-5.5 

>1000 

440 

560 

BX-HA5 

0.5-2 

180 

10 

170 

3.5-5 

280 

30 

250 

6.5-8 

>1000 

ND 

>1000 

BX-HA6 

0-1 

ND 

ND 

ND 

2-3.5 

ND 

ND 

ND 

4-5.5 

200 

80 

120 

BX-HA7 

0-1 

ND 

ND 

ND 

J 

2-3.5 

ND 

ND 

ND 

\ 

4-5.5 

820 

260 

560 

\  BX-HA8 

0-1 

ND 

ND 

ND 

2-3.5 

ND 

ND 

ND 

4-5.5 

ND 

ND 

ND 

BX-HA9 

0-1 

ND 

ND 

ND 

2-3.5 

>1000 

90 

910 

4-5.5 

>1000 

150 

850 

ND  =  Non  Detected 

Bold  =  Exceedance  of  500  ppm  standard  for  excessively  contaminated  soil.  Petroleum ^Contamination  Site  Clean-up 
Crtieria,  FDEP  62-7-70;  September  1994 
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TABLE  2  (Cont’d) 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

BX  SERVICE  STATION 
TYNDALL  AIR  FORCE  BASE 
BAY  COUNTY,  FLORIDA 


1  Location  ; 

BX-HA-29 

0.5  -2.5 

900 

ND 

900 

2.5 -4.5 

3100 

ND 

3100 

BX-HA-30 

0.5-  2.5 

ND 

40 

2.5  -4.5 

45 

ND 

45 

BX-HA-31 

0.5  -2.5 

1050 

ND 

1050 

2.5  -4.5 

7000 

ND 

7000 

BX-HA-32 

■ 

ND 

ND 

BX-HA  -33 

0.5  -2.5 

2 

ND 

2 

2.5  -4.5 

2 

ND 

_ 2 _ 

ND  =  Non  Detected 

Bold  =  Exceedance  of  500  ppm  standard  for  excessively  contaminated  soil.  Petroleum  Contamination  Site  Clean-up 
Crtieria,  FDEP  62-7-70;  September  1994 
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TABLE  2 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

BX  SERVICE  STATION 
TYNDALL  AIR  FORCE  BASE 
BAY  COUNTY,  FLORIDA 


ND  =  Non  Detected 

Bold  =  Exceedance  of  500  ppm  standard  for  excessively  contaminated  soil.  Petroleum  Contamination  Site  Clea 
“ria,  FDEP  62-7-70;  September  1994 
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BX  SERVICE  STATION 
WELL  CONSTRUCTION  DETAILS 


GW  ELEVATION 
4/7/95 

24.85 

Abandoned 

24.57 

24.57  1 

CM 

cm 

CM 

I 

22.11 

$ 

CM 

5 

cn 

CM 

i^ 

c 

CM 

a 

r 

CM 

CM 

*0“ 

CM 

CM 

cc 

o 

r 

CM 

)  o 
5  ac 

j  r 

CV 

3 

CO 

CM 

SCREEN 

LENGTH 

•FEET 

10 

10 

1  10 

■f 

1 

1 

TOTAL  DEPTH 

FT.  -  BTOC 

- 

in 

in 

CO 

in 

r 

m 

in 

45.80 

12.00 

13.00 

35.60 

13.00 

13.00 

o 

CM 

ad 

CM 

ELEVATION  - 
GROUND  FEET 

30.98 

29.68 

30.09 

in 

CO 

s 

29.62 

29.29 

29.34 

29.62 

30.35 

30.50 

29.90 

29.60 

29.42 

28.80 

29.10 

29.73 

29.29 

29.32 

29.44 

29.73 

ELEVATION  -  TOC 
FEET 

30.85 

30.12 

29.78 

30.12 

29.38 

ao 

CM 

o 

o 

05 

CM 

30.14 

29.66 

29.36 

29.12 

28.66 

28.97 

29.55 

29.02 

29.06 

29.24 

29.20 

WELL  DIAMETER 
INCHES 

L_ 

_ 

L 

CM 

CM 

CM 

CM 

o 

z 

-j 

UJ 

£ 

MW-01 

1  MW-02 

CO 

o 

5 

2 

MW-04 

MW-05 

1  MW-06 

O 

5 

2 

|  MW-08 

1  MW-09 

MWD01-97 

MW02-97 

[  MW03-97 

MWD04-97 

r^. 

O) 

in 

o 

? 

2 

i^ 

05 

CO 

o 

5 

2 

c** 

05 

N. 

O 

5 

2 

O) 

ad 

o 

5 

2 

|  MWD09-97 

C5 

© 

5 

5 

5 

MWD11-97 

TOC  =  Top  of  Casing 
BTOC  =  Below  Top  of  Casing 
GW  =  Groundwater 


FIGURES 


CM 
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CZ 
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GENERALIZED  STRATIGRAPHIC  COLUMN 
TYNDALL  AFB,  FLORIDA 

SCALE:  r=200* 
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INITIAL  HEADSPACE  SAMPLING  LOCATION  MAP  (PPM) 
BX  SERVICE  STATION 
TYNDALL  AFB,  FLORIDA 


r-40* 


BCM  Project  No.  09-5000-17 
November  1 995 


APRIL  1997 
BX  SERVICE  STATION 

TYNDALL  AFB,  FLORIDA  BCM  Project  No.  09-5000- 1 7 

Scole  1"=40'  _ Augu*t  1997  . 


.  ASPHALT- 


BX— HA— 19 
*  *15 


BX-HA-12 


vr  f.  :  2 

t-lw-13  //  ex.  H*-t1  , 


^GRASS 


BX-ha-23 
-  #I5 


™l  •»  >  ^ 

BjLuI-S/  BX'  HA-J2  ,  / 

^ '  BX-HA-2E  y/ 

4  #  90  •  90*  / 

BX-HA-26  BX  HA-2^ 


BX-HA-2C 

.1 


c  1  BX— HA-27 


CONC.  < 
PAD 


'A'  * 


^ 


*  *■  * 
GRASS 

4,  ^  **  *’  * 


*  BX— HA— 18 
•  45 


#  ^ 

?>r 


/-HA- 3 1 J 1  BX— HA— 33 


BX— HA— 30 


2.5’  - 


^^^FORMER 

BX-HA-34  p^*1' 

7BX-H*-33  F|GURE  U 


LEGEND: 
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INITIAL  CA  DIRECT  PUSH 
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BX  SERVICE  STATION 
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9CM  Project  No  09-5000-17 
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FIGURE  19 
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LEGEND: 

s  MONITORING  WELL  LOCATIONS 
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BCM  Project  No.  09-5000-17 
August  1997 
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FIGURE  20  v _ 

DEEP  GROUNDWATER  TVOA 
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BX  SERVICE  STATION 
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FIGURE  21  _ 
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8CM  Pr0|«cl  No  09-5000-17 
August  1997 
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LEfiEMD: 

A  MONITORINC  well  locations 
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FIGURE  23  V _ 

METHYL-T-BUTYL  GROUNDWATER 
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SOIL  BORING  LOGS/  MONITORING  WELL  CONSTRUCTION 

DIAGRAMS 


!  BCM  Engineers 


Project  COE-TyndaJI  AFB  Contamination  Amtimentj  cite 


Project  No  09-5000-17  _ 

Well/Boring  Location^  N  390321  E  1653608  ~ 
Drilling  Method:  Hollow  Stem  Auger 

Depth  to  Groundwater:  _ 5.32  ft. 

Elevations  -  Ground  Surface  30.96  fL 

Water  Taole  _ 25.53  ft. 

Remarks  Monitoring  well  eet  at  16.5  feet  BGS 


DatefS):  3/23/95 


Drilling/Boring  Log] 


Sheet:  1  of 
Woll/Boong:  BX-MW 1  ~ 
Logged  By:  Devld  Britain 


~  Drilling  Contractor:  Ardaman  A  A— octetee 

.  ^ale:  ^^5  _ _  Reference:  TOC 

_ lnner  Casing:  30.85  ft _ Outer  Casing:  n/A 

. Date  4j15^5  _  Reference:  TOC 


* 


1  ND 


SANO(SP)  Light  gray  to  dark  gray  to  lilght  brown  to 
tan,  fine  to  medium,  well  to  poorty  sorted,  sub 
an^ilar  to  sub  rounded,  very  loose  to  loose,  moist 
to  saturated  at  6-7.5*,  ro  odor 


BCM  Engineers 


Monitoring  Weil  Schematic 


Project:  COE -Contamination  Assessment.  Tyndall  APB.  Florida 

Project  No  09- 5000-17 _ _ 

Boring  Location  N  390321  E  1653806 _ 

Drilling  Method;  Hollow  stem  anger _ 


_  Wefl/Bonog  No.:  BX-MW  1 

Drilling  Supervisor :  David  Britain _ 

_  Date(s)  3/23/95 _ 

Drilling  Contractor:  Ardaman  &  Associates 


Existing  Surface 


12  in. Leak 

Resistant  Manhole 


NOT  TO  SCALE 


Concrete 

Top  of  Casing  Below 

Existing  Surface  - 

Leakproof  Locking  - 

Cap  with  Lock 


Hole: 

Diameter: 


Grout:  - 

Type:  Portland  Cement 

5%  Bentonite 


Casing: 

Diameter: 

Length: 

Connections: 

Material: 


4  in 
4  ft 

threaded 
PVC  SCh.  40 


Bentonite  Seal: 


Screen: 

Slot  Size: 

0  01  in 

Length: 

10  ft. 

Diameter: 

4  in 

Matenal: 

PVC 

Sand/Gravel  — 

Size 

16/40 

Material: 

sand 

Bottom  Plug  — 

Material:  PVC 

Connection  threaded 


1  0  ft.  Top  of  Seal 

2.0  ft.  Bottom  of  Seal 

4.0  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Static  Level,  ft 


14  0  ft.  Bottom  of  Screen 

16.5  ft. Depth  of  Bottom  Plug 

16  5  ft. Depth  of  Boring 

Depth  from 
Surface 


Comments 


BCM  Engineers 


Drilling/Boring  Log  I 


COE-Tyndall  AFB  Contamination  Aweament-S  sites 


I  Project  No  :  09-S00Q-17 _ 

Wetl/Boring  Location:  N  390291  E  16S3740 

Drilling  Method:  Hollow  Stem  Auger _ 

Depth  to  Groundwater:  _ 4.12  ft 

Elevations  -  Ground  Surface:  29.68  ft. _ 

Water  Table _ 25.32  ft 

Remarks  Monitoring  well  set  at  15.0  feet  BGS 


Date(s):  3/27/95 


Sheet: 
Well/Boring: 
Logged  By: 


1  of  _ 

8X4IW2 
David  Britain 


Drilling  Contractor:  Ardaman  4  Aeaoclatee _ 

Date:  4/6/9S _ Reference:  TOC 

Inner  Casing:  29.44  ft _ Outer  Casing:  N/A 

Date:  4/6/95  Reference:  TOC 


.vi*  mu  -- -•*  3  f; 


BCM  Engineers 


Proiect.  COE-Contammadon  Assessment  Tyndall  APS.  Florida 

Project  No  .  09-5000-17 _ 

Boring  Location:  N  390291  E  16S3740 _ 

Drilling  Method:  Hollow  stem  auger 


Monitoring  Well  Schematic 


Well/Boring  No  BX-MW  2 


Drilling  Supervisor  David  Britain 


Date(s)  3/27*5 


Drilling  Contractor:  Ardaman  &  Associates 


Existing  Surface 


Top  of  Casing  Below 
Existing  Surface 


12  in.Leak 

Resistant  Manhole 


NOT  TO  SCALE 


6.25  in 


4  in. 


2.5  ft. 


threaded 


PVC  sch  40 


Screen: 

Slot  Size;  0.01  in 
Length 
Diameter 
Material 

Sand/Gravel 

Size:  16/40 

Material 

Bottom  Plug 

Material  PVC 

Connection 


15  ft.  Bottom  of  Seal 


2.5  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Static  Level,  ft 


60 


4  12 


ft.  Bottom  of  Screen 
ft. Depth  of  Bottom  Plug 
15  0  ft.  Depth  of  Boring 


Depth  from 
Surface 


Ml 


CofTVTWfttt 


BCM  Engineers 


Project:  COE-Tyndall  AFB  Contamination  Assessment-5  sites 


Drilling/Boring 


Project  No.:  09-5000-17 _ 

WeU/Bormg  Location:  N  390292  E  1653708 

Drilling  Method:  Hollow  Stem  Auger _ 

Depth  to  GrouncNrater  _ 4.S8  ft 

Elevations  *  Ground  Surface  30.09  ft 

Water  Table _ 25.20  ft 

Remarks:  Monitoring  well  set  at  16.5  feet  BGS 


Date(s):  3/27^5 


Sheet: 
Welt/Bonng: 
Logged  By: 


1  •  of  _ 

BX-MW3 
David  Britain 


Dnlling  Contractor:  Ardaman  A  Associates _ 

Date:  4/6/95 _ Reference:  TOC 

Inner  Casing:  29.78  ft _ Outer  Casing: _ N 

Date:  4/6/95  Reference:  TOC 


Ekvation 


BCM  Engineers 


Project.  COE-Conlaminabon  Assessment  Tyndall  AFB  Florida 

Project  No . :  09-5000-17 _ 

Boring  Location:  N  390292  E  16S3708  _ 

Drilling  Method:  Hollow  stem  auger _ 


Monitoring  Well  Schematic 


_  Well/Bonng  No  BX-MW3 

Drilling  Supervisor  David  Bn  tarn _ 

_  Patejs):  3/27/95 _ 

Drilling  Contractor:  Ar daman  &  Associates 


BCM  Engineers 


COE-TyndaJI  AFB  Contamination  Assessments  sites 


Project  No  09-5000*17 _ 

Well/Bonng  Location:  N  390257  E  1653704 

Drilling  Method:  Hollow  Stem  Auger _ 

Depth  to  Groundwater:  _ 4-90  ft 

Elevations  -  Ground  Surface :  30.35  ft _ 

Water  Table: _ 25.22  ft 

Remarks  Monitoring  well  set  it  14.5  feet  BGS 


Datefs):  3/23/95 


Drilling/Boring  Log 


Sheet  1  of  _ 

WeH/Boring:  BX-MW  4 
Logged  By:  David  Britain 


Drilling  Contractor:  Ardaman  A  Associates _ 

Date:  4*5/95 _ Reference:  TOC 

Inner  Casing:  30.12  ft _ Outer  Casing:  N/A 

Date  4/5/95  Reference:  TOC 


BCM  Engineers 


Project:  COE-Contaminat>on  Assessment  Tyndall  APB.  Florida 

Project  No  09-5000-17 _ 

Boring  Location  N  390257  E  16S3704 _ _ 

Dolling  Method:  Hollow  stem  auger 


Monitoring  Well  Schematic 


_  Weil/Bonng  No  BX-MW  4 

Drilling  Supervisor  David  Britain 

_  Daiejs):  3/23/95 _ 

Drilling  Contractor:  Ar  daman  &  Associates 


Existing  Surface 


12  m.LeaK 

Resistant  Manhole 


NOT  TO  SCALE 


Concrete 

Top  of  Casing  Below 

Existona  Surface  - 

Leakproof  Locking  - 

Cap  with  Lock 

Grout:  - 

Type;  Portland  Cement 
5%  Bentonite 


Hole: 

Diameter 


g 

Diameter 


Connections: 

Material: 


Bentonite  Seal: 


0.5  ft.  Top  of  Seal 


1  0  ft.  Bottom  of  Seal 


threaded 
PVC  sch.  40 


Screen: 

Slot  Size: 

0.01  in 

Length: 

10  ft. 

Diameter: 

4  in 

Material: 

PVC 

2.0  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Static  Level,  ft 


Sand/Gravel 

Size  16/40 

Material:  sand 


Bottom  Plug  — 

Material:  PVC 

Connection  threaded 


12.0  ft. Bottom  of  Screen 

14  5  tt.Depth  of  Bottom  Plug 
16  0  ft.  Depth  of  Boring 

Depth  from 
Surface 


Commants 


BCM  Engineers 


Drilling/Boring  Log 


BCM  Engineers 


Project  COE-Conlaminalion  Assessment  Tyndall  AF8  Florida 

Project  No  :  09-5000-17 _ _ 

Boring  Location  N  390239  E  1653506 _ _ 

Dolling  Method:  Hollow  stem  auger _ 


Monitoring  Well  Schematic 


_  WeH/Bonng  No.;  BX-MW5 

Drilling  Supervisor  David  Britain _ 

_  Pate(3):  3Z2&95 _ 

Drilling  Contractor:  A; daman  &  Associates 


Existing  Surface 


12  in.Laak 

Resistant  Manhole 


NOT  TO  SCALE 


Top  of  Casing  Below 

Existing  Surface  - 

Leakproof  Locking 
Cap  with  Lock 


Diameter: 


Grout:  - 

Type:  Portland  Cement 

5%  Bentonite 


Casing: 

Diameter: 


Sand/Gravel 


Connections 


threaded 
PVC  sch.  40 


Bentonite  Seal: 


0  3  ft.  Top  of  Seal 


0  5  ft.  Bottom  of  Seal 


Screen: 

Slot  Size 
Length: 
Diameter 


1.0  ft,  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Static  Level,  ft 


Bottom  Plug  - ^  -j  n  o  ft.Bottom  of  Screen 

Materia)  N/A  ^  |  N/A  ft.Depth  of  Bottom  Plug 

Connection  N/A  _  1 1 .0  ft.  Depth  of  Boring 

Depth  from 

_ Surface _ 

Commas  John  Baehr,  of  the  COE,  ok*d  placement  of  well  on  top  of  obstruction. and  not  using  a  2.5  ft  sediment  trap. 


BCM  Engineers 


COE-Tyndall  AFB  Contamination  Assessment-5  sites 


Project  No  :  09-S000-17 _ 

Well/Bonng  Location:  N 390212  E  16S3493 

Drilling  Method:  Hollow  Stem  Auger _ 

Depth  to  Groundwater:  _ 3.70  ft 

Elevations  *  Ground  Surface  29.29  ft _ 

Water  TaWe: _ 24.74  ft 

Remarks:  Monitoring  well  set  at  17.0  feet  BGS 


Patels):  3/28/95 


Drilling/Boring  Log 


Sheet:  1  of  _ 

WeU/Bonng:  BX-MW  6 
Logged  By:  David  Britain 


Drilling  Contractor:  Ardaman  A  Associates _ 

Date:  46/95 _ Reference:  TOC 

Inner  Casing:  20.44  ft  _ Outer  Casing:  N/A 

Date:  4£/95  Reference:  TOC 


Devotion 


BCM  Engineers 


Monitoring  Weil  Schematic 


Project.  TOE -Contamination  Assessment.  Tyndall  AFS.  Florida 

Project  No.  09-5000-17 _ 

Bonng  Location;  N  390212  E  1653493 _ 

Drilling  Method: 


Drilling  Supervisor 
Date(s) 


Well/Bonng  No  BX-MW  6 
David  Britain 


Hollow  stem  auger 


Drilling  Contractor 


3/28/95 


Ar  daman  &  Assoaates 


12 


Existing  Surface 


in  Leak 

Resistant  Manhole 


NOT  TO  SCALE 


6.25  in 


4  in. 


4.5  ft. 


threaded 


PVC  sch  40 


Screen: 

Slot  Size 
Length 
Diameter 
Material 

Sand/Gravel 

Size:  16/40 

Material: 

Bottom  Plug 

Material:  PVC 

Connection 


2.5  ft.  Bottom  of  Seal 


4  .5  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Static  Level,  ft 


65 


3.70 


ft.  Bottom  of  Screen 
17  0  ft. Depth  of  Bottom  Plug 

ft. Depth  of  Boring 


Depth  from 
Surface 


Ml 


BCM  Engineers 


Drilling/Boring  Log  j 


Project:  COE-Tyndall  Contamination  Assessment _ 

Project  No.:  09-5000-17 

Well/Boring  Location:  N  390394.77  E  1 6221 1 9.47 

Drilling  Method:  Hollow  stem  auger 

Depth  to  Groundwater:  _ 

Elevations  -  Ground  Surface: 

Water  Table: 

Remarks: 


^Date(s):  9/13/95 

Drilling  Contractor: 
Date:  9/1/95 

Inner  Casing: 

Date: 


Well/Boring: 
Logged  By: 


Sheet:  1  of  1 
aring:  BX-MW5  (7) 
By:  David  Britain 


Kelly  Environmental  Drilling _ 

_ Reference:  TOC 

_ Outer  Casing: 

Reference:  TOC 


Note:  Not  oil  portions  of  this  form  are  applicable  to  an  projects 


BCM  Engineers 


Monitoring  Well  Schematic 


P roject :  Tyndall  Contamination  Assesement 

Project  No.:  QS-5000-17 _ 

Boring  Location:  _ 

Drilling  Method:  Hollow  stem  auger _ 


_  Well/Boring  No. :  BX-MW5  (7) 

Drilling  Supervisor  David  Britain _ 

_  Date(s):  9-Scp-95 _ 

Drilling  Contractor  Kelly  Environmental  Drilling 


Existing  Surface 


3  ft.  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


Top  of  Casing  3’  Above 
Existing  Surface 


Grout: 


2.5  ft 


Type:  Portland  Cement 


5%  Bentonite 


Bentonite  Seat: 


Screen:  - 

Slot  Size:  0.01  in. 

Length:  12.0  in. 

Diameter  2  in. 

Material:  PVC 


Sand/Gravel 

Size:  20V40 

Material:  silica 


Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


Diameter  8.0  in. 


Diameter 


Connections:  threaded 

Material:  PVC 


1.0  ft,  Top  of  Seal 

2.0  ft,  Bottom  of  Seal 

2.5  ft,  Top  of  Screen 

Groundwater. 

First  Encountered,  ft  5.0 

Water  Level,  ft  4.55 


12.5  ft.Bottom  of  Screen 

14.5  ft, Depth  of  Bottom  Plug 

14.5  ft, Depth  of  Boring 

Depth  from 
Surface 


BCM  Engineers 


I  Project:  COE-Tyndall  Contamination  Assessment 

Project  No.:  09-5000-17 

Well/Boring  Location:  N  390317.98  E  1622113.17 

Drilling  Method:  Hollow  item  auger _ _ 

Depth  to  Groundwater:  _____________ 

Elevations  -  Ground  Surface:  _ _ 

Water  Table:  _______________ 

Remarks: 


Date(s):  9/13/95 

Drilling  Contractor: 
’Date:  9/1/95 

Inner  Casing:  _ 

Date: 


Drilling/Boring  Log  j 


Sheet:  1  of  1 
Well/Bonng:  BX-MW6  (8) 
Logged  By:  David  Britain 


Kelly  Environmental  Drilling 

_ Reference:  TOC 

_ Outer  Casing: _ 

Reference:  TOC 


Nati*.  Nat  portions  of  this  form  d'e  applicable  to  an  projects 


BCM  Engineers 


fl/QI 


BCM  Engineers 


Drilling/Boring  Log 


‘  Project:  COE-Tyndall  Contamination  Assessment 

Project  No.:  09-5000-17 

Well/Boring  Location:  N  390282.56  E16221 75.50 

Drilling  Method:  Hollow  stem  auger 

Depth  to  Groundwater: 

Elevations  -  Ground  Surface: 

Water  Table:  _ _ 

Remarks:  _ 


_Date(s):  9/14/95 

Drilling  Contractor: 
"Date:  9/1/95 

Inner  Casing:  _ 

Date: 


Welf/Boring: 
_ Logged  By: 

Kelly  Environmental  Drilling 

_ Reference : 

_ Outer  Casing: 

Reference: 


BX-MW7  (9} 
David  Britain 


Note  Net  u't  portions  ct  this  form  are  dppiiCdb!e  to  dll  projects 


BCM  Engineers 


Monitoring  Well  Schemat 


Project;  Tyndall  Contamination  Assesement 

Project  No.:  09-5000-17  _ _ 

Boring  Location: 

Drilling  Method:  Hollow  stem  auger 


Well/Bonng  No.:  BX-MW7  (9) 

Drilling  Supervisor:  David  Britain _ 

_  Date(s):  J4-Sep-95 _ 

Drilling  Contractor:  Kelly  Environmental  Drilling 


BCM  Engineers 


Project:  S  Petroleum  Contaminated  Sltee 

Project  No  :  09-5000-17 _ 

WeJt/Bonng  Location:  BX  Service  Station.  Ty 

Drilling  Method:  Hollow  item  auger _ 

Depth  to  Groundwater:  8.03 _ 

Elevations  -  Ground  Surface:  30.50 _ 

Water  Table:  22.11 _ 

Remarks: 


Drilling/Boring  Log 


Sheet:  2  of  _ 

_ _  Well/Bonng:  ltWP-01-97~ 

_ Datets)  05/07/97 _ Logged  By:  Robert  Spen 

t  AFB;  N-390346,  E- 1622193 _ 

_ Drilling  Contractor:  Kelly  Environmental  DrIIMng _ 

_ Date  05/20*97 _ Reference:  TOC _ 

_ Inner  Casing:  2* _ Outer  Casing: _ 

Date:  05/20/97  Reference:  TOC _ 


SAND  (SW)  0-3'  Dark  brown,  fine  sand  with  faint 
petroleum  odor 


SAND  (SW)  Light  beige,  fine  sand;  no  odor 


SAND  (SW)  Same  as  above 


SAND  (SW)  Same  as  above 


SAND  (SW)  Ught  brown,  fine  sand 


SAND  (SW)  Same  as  above 


SAND  (SW)  Same  as  above 


Elevation 


BCM  Engineers 


oject:  5  Petroleum  Contaminated  Sitae 

Project  No  :  09-5000-17 

Well/Bonng  Location:  BX  Service  Station,  Ty 

Drilling  Method:  Hollow  item  auger _ 

Depth  to  Groundwater:  8.03 _ 

Elevations  -  Ground  Surface  30.S0 _ 

Water  Table:  22.11 _ 

Remarks: 


_ Date(s).  05/07/97 _ Logged  By: 

Jell  AFB;  N-390346,  E-1622192 _ 

Drilling  Contractor  Kelly  Environmental  Prlltli 


Drilling/Boring  Log 


Sheet  3  of 
Well/Bonng:  MWD-01-97 
Logged  By:  Robert  Spe 


Date  05/20/97 

Reference 

TOC 

Inner  Casing:  2“ 

Outer  Casing: 

Date  05/20*7 

Reference 

TOC 

Elevation 


BCM  Engineers 


Project  USACe-  Tyndall  AFB  BX 

Project  No.:  09-5000-17 _ 

Bomg  location:  _ 

Drittng  Method:  Hottow  atom  auc 


Monitoring  Well  Schematic 


_  Wett/Bonng  No  .  MWD-01-97 

Drilling  Supervisor:  Robert  Spenoer 

_  Pate<3):  29  Apr  1997 _ 

Drilling  Contractor: 


BCM  Engineers 


Project  USACS-  Tyndall  AfB  BX 

Protect  No.:  09-5000-17 _ 

Boring  Location:  _ 

OrHng  Method  Hoflow  stem  auc 


Monitoring  Well  Schematic 


_  Well/Boring  No. :  MW-02-97 

DnIJtng  Supervisor:  Shawn  E.  Puertt _ 

_  Pate<3):  29  Apr  96 _ 

Drifting  Contractor:  Ketty  Environmental  DriMng 


Existing  Surface 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


0.8  ft 


Leakproof  Locking 
Cap  with  Lock 


Hole: 

Diameter: 


12  in.  O.D 


Grout:  - 

Tvoe:  Portland  Cement 


Connections: 

Material: 


threaded 

PVC 


Bontonito  Saaf: 


Screen: 

Slot  Size:  _ 

0.01  in. 

Length:  _ 

io  n 

Diameter:  _ 

4  in. 

Material: 

PVC 

Sand/Gravel 

Size:  20V30 

Material:  silica 

Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


■ 


0.5  ft.  Top  of  Seal 

1.0  ft.  Bottom  of  Seal 

2.0  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft  _ 
Water  Level,  ft 


12.00  ft.  Bottom  of  Screen 
12.00  ft.  Depth  of  Bottom  Rug 

12.0  fl Depth  of  Boring 

Depth  from 


Ekvatton 


BCM  Engineers 


Protect  USACE-  Tyndall  AFB  BX 

Project  No. :  09-5000-17 _ 

Boring  Location:  _ 

OrMng  Method:  Hotowetemauc 


Monitoring  Well  Schematic! 


_  WeU/Bohng  No.:  MW-03-97 

Drilling  Supervisor:  Shawn  E.  Dueitt _ 

_ _  Pat e(s):  29  Apr  96 _ 

Drilling  Contractor  Kerty  Environmental  Driflinq 


Existing  Surface 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


08  ft 


Leakproof  Locking 
Cap  with  Lock 


Hole: 

Diameter: 


12  in.  O.D 


Grout:  - 

Tvoe:  Portland  Cement 


Connections: 

Material: 


threaded 

PVC 


Bento  nit  a  Seal: 


Screen: 

SJoi  Size:  _ 

0.01  in. 

Length:  _ 

10  ft. 

Diameter:  _ 

Ain. 

Material: 

PVC 

0.5  ft  Top  of  Seal 

1.0  ft  Bottom  of  Seal 

3.0  ft  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Water  Level,  ft 


SandfGravel 

Size:  20\30 

Material:  silica 

Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


13  .00  ft  Bottom  of  Screen 
13  00  ft  Depth  of  Bottom  Plug 
13.0  ft  Depth  of  Boring 

Depth  from 


BCM  Engineers 


Protect:  5  Petroleum  Contaminated  Sitae  _  Well/Bonng:  MWD 

Project  No  :  09-S000-17 _ Oatefs):  05/07/97 _ Logged  By:  Robe 

Wett/Bonng  Location:  BX  Service  Station,  Tyndall  AFB;  N-390319,  E-16220S8 

Drilling  Method:  Hollow  stem  euger _ Drilling  Contractor:  Kelly  Environmental  Drilling 

Depth  to  Groundwater:  5.05 _ Date:  05/20/97 _ Reference:  TOC 

Elevations  -  Ground  Surface:  29.42 _ Inner  Casing:  2* _ Outer  Casing: _ 

Water  Table:  24.07  Date:  05/20/97  Reference:  TOC 

Remarks: 


^CM  Engineers 


.object:  S  Petroleum  Contaminated  Sit— 

Project  No.:  09-6000-17 _ 

Well/Boring  Location:  BX  Service  Station,  Ty 

Drilling  Method:  Hollow  at an  auger _ 

Depth  to  GrouncMater:  S.OS _ 

Elevations  -  Ground  Surface:  29.42 _ 

Water  TaWe:  24.07 _ 

Remarks: 


Drilling/Boring  Log] 


Sheet: 

_  Well/Boring: 

_ Date(s):  054)7/97 _ Logged  By: 

Jail  AFB;  N-390319,  E-1 622007 _ 

_ Drilling  Contractor:  Kelly  Environmental  Drlllln 


3  of 
MWD-04-97~“ 
Robert  Spen 


Date:  05/20/97 

Inner  Casing:  2" 
‘Date:  05/20/97 


Reference:  TOC 

Outer  Casing: _ 

Reference:  TOC 


3  - 

i  i 

■ZL  “ 

in  i 


SILTY-SAND  (SM)  Dark  brown,  silty-sand  with 
minor  peat  layer  (approx.  1-2*)  at  36.5' 


SAND  (SP)  Brown  sand  with  some  silt 


SILTY-SAND  (SM)  Gray  silty-sand  with  possible  cla 
stringers 


CLAYEY-SAND  (SC)  Gray  clayey-sand 


Elevation 


BCM  Engineers 


2 


SAND  (SP)  Light  brown  to  beige,  semi- loose,  wet, 
medium  to  fine  sand 


12 


BCM  Engineers 


Project  USACE- Tyndall  AFB  BX 

Project  No.:  09-5000-17 _ 

Boring  Location:  _ 

Driting  Method:  Ho*ow  stem  auc 


Monitoring  Well  Schematic 


_  Well/Boring  No.:  MW-07-97 

Drilling  Supervisor:  Shawn  E.  Dueitt _ 

_  Pate<3):  30  Apr  1997 

Drilling  Contractor:  Kely  Environmental  DrWng 


BCM  Engineers 


Project  _USA 
Protect  No.: 
Bortrg  location: 
Drttng  Method: 


USACE-  Tyndall  APB  BX 


09-5000-17 


Hotow  stofn  < 


Monitoring  Well  Schematic! 


_  Wett/Bormg  No.:  MW-08-97 

Drilling  Supervisor:  Shawn  E.  Duettt _ 

Date<s):  30  Apr  1997 


_  Date<s) 

Drifting  Contractor: 


f  Environmental  I 


Existing  Surface 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


08  ft 


Leakproof  Locking 
Cap  with  Lock 


Diameter: 


12  in.  O.D 


Grout:  - 

Tvoe:  Portland  Cement 


5%  Bentonite 


v-i: 


€M  Engineers 


Driliing/Boring  Log 


Elevation 


Engineers 


Drilling/Boring  Log 


Project;  5  Petroleum  Contaminated  Sltee 
Project  No.:  03*5000-17 _ 


Date(sJ  05*7/97 


Sheet: 
Well/Bonng: 
Logged  By: 


2  of  _ 2_ 

IIWP-09-97 
Robert  Spencer 


Well/Bonng  Location:  BX  Service  Station,  Tyndall  AFB;  N- 390 34 3,  E- 1622010 


Drilling  Method:  Hollow  etecn  auger 

Depth  to  Groundwater:  S.tO _ 

Elevations  -  Ground  Surface  23.32 

Water  Table:  23.96 _ 

Remarks; 


Drilling  Contractor:  Kelly  Environmental  Drilling 

[Date:  05/20*7 _ Reference:  TOC 

Inner  Casing:  _ Outer  Casing: _ 

Date;  05/20*7  Reference:  TOC 


Elevation 


Engineers 


/set  USACE-  Tyndall  AFB  BX 
wojscf  No.:  OS- 5000-17 

Boring  Locabon:  _ 

OriOng  Method  Hotow  stem  ax 


Monitoring  Well  Schematic 


_  Weil/Boring  No.:  MWOQ9-97 

Drilling  Supervisor:  Robert 

_  Pate(3):  30  Apr  1997 _ 

Drilling  Contractor:  Kelly  Environmental  Drilling 


Existing  Surface 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


0.8  ft 


Leakproof  Locking 
Cap  with  Lock 


Hole: 

Diameter: 


9  in.  O.D 


Grout:  - 

Tvoe:  Portland  Cement 


Bentonite  Seal: 


Screen: 

Slot  Size  _ 
Length:  _ 
Diameter: 


Sand/Gravel 

Size:  2CK30 

Material:  silica 


Bottom  Plug 


Connection:  threaded 


Connections: 

Material: 


1.0  It  Top  of  Seal 


2-0  ft  Bottom  of  Seal 


3.0  ft  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Water  Level,  ft 


28  00  ft  Bottom  of  Screen 

28.00  ft  Depth  of  Bottom  Plug 

28.0  ft, Depth  of  Boring 

Depth  from 
Surface 


BCM  Engineers 


Drilling/Boring  Log 


Project;  S  Petroleum  Contaminated  Sltee  WeJl/Bonng;  MWI 

Project  No  ;  09-5000-17 _ Oate<s):  0SQ7/97 _ Logged  By;  Robi 

Wefl/Bonng  Location;  BX  Service  Station,  Tyndall  AFB,  N-390370,  E- 1622025 _ 

Drilling  Method;  Hollow  item  auger _ Drilling  Contractor:  Kelly  Environmental  Drilling 

Depth  to  Groundwater  S.3S _ Date:  0SZW97  Reference:  TOC 

Elevations  -  Ground  Surface:  29.44  Inner  Casing  T. _ Outer  Casing: _ 

Water  Table:  23.89 _ Date  05/2097 _ Reference:  TOC 

Remarks: 


Sheet  2  of 
Welt/Bonng:  MWtM0-97~ 
Logged  By:  Robert  Spec 


Same  to  32';  Black  dense  peat  at 
ly  32' 


Elevation 


Engineers 


jet  USACE-  Tyndall  AFB  BX 

Project  No.:  09-5000-17 _ 

Boring  Location:  _ 

Drittng  Method:  Hollow  stemaug 


Monitoring  Well  Schematic 


_  Wert/Boring  No. :  MWD- 10-97 _ 

Drilling  Supervisor:  Robert  Spenoer _ 

_  Pate(3):  1  May  1997 _ _ 

Drilling  Contractor:  Kelly  Enyjronmg 


Existing  Surface 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


0.8  ft 


leakproof  Locking 
Cap  with  Lock 


Hole: 

Diameter: 


12  in.  O.D 


Grout:  - 

Tvoe:  Portland  Cement 


Diameter: 


Connections: 

Material: 


threaded 

PVC 


Bentonite  Seal: 


Screen: 

Slot  SUe:  _ 

0.01  in. 

Length:  __ 

25  ft. 

Diameter:  _ 

4  In. 

Material: 

PVC 

Sand/Gravel 

SUe :  20\30 

Material:  silica 

Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


1.0  ft  Top  of  Seal 

2.0  ft  Bottom  of  Seal 

3.0  ft  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Water  Level,  ft 


28.00  ft  Bottom  of  Screen 
28.00  ftDepth  of  Bottom  Rug 

28  0  ftDepth  of  Boring 

Depth  from 
Surface 


Comment* 


BCM  Engineers 


Drilling/Boring  Log 


Shm 

Project:  S  Petroleum  Contaminated  Sites _ _  WeU/Bonng: 

Project  No 09*5000*17  Date(s):  0&P7/97 _ Logged  By: 

Well/Boring  Location :  BX  Service  Station,  Tyndall  AFB;  N-390378,  E- 1622029 

Drilling  Method:  Hollow  etem  auger _ Drilling  Contractor:  Kelly  Environmental  Prtljjt 

Depth  to  Grouncfrva ter  5.36  Date:  05/20*97  Reference: 

Elevations  -  Ground  Surface:  29.43 _ Inner  Casing:  r _ Outer  Casing 

Water  Table:  23.84 _ _  Date:  05/20*97 _ Referenoe: 

Remarks:  _  .  _  _ _ 


it  2  Of 

MWP-11«97~ 
Robert  Spen 


Elevation 


'M  Engineers 


-  jm*.  USAC6-  Tyndall  AFB  BX 

Project  No.:  09-5000-17 _ 

Boring  Location: 

onang  mmkxh  Moaow  smm  aug 


Existing  Surface 


Monitoring  Well  Schematic 


WelUBoring  No.:  MWD- 1 1  -97 


Drilling  Supervisor 

_  0ate(3) 

Drfling  Contractor 


Robert 


1  May  1987 _ 

Koty  Environmental 


N/A  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


0.8  ft 


Leakproof  Locking 
Cap  with  Lock 


Hole: 

Diameter: 


9  in.  O.D 


Grout:  - 

TVoe:  Portland  Cement 


Connections: 

Material: 


3 


threaded 


PVC 


Bentonite  Seal: 

Screen: 

Slot  Size:  _ 

0.01  In. 

Length:  _ 

25  ft. 

Diameter:  _ 

2  in. 

Material: 

PVC 

1.0  It,  Top  of  Seal 

2.0  ft.  Bottom  o<  Seal 

3.0  ft.  Top  of  Screen 


Groundwater: 

First  Encountered,  ft 
Water  Level,  ft 


Sand/Gravel 

Size:  2CA30 

Material:  silica 


Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


28.00  ft. Bottom  of  Screen 

28.00  ft.  Depth  of  Bottom  Plug 

28  .0  ft.  Depth  of  Boeing 

Depth  from 
Surface 


Cowwimli: 


APPENDIX  B 

LABORATORY  ANALYTICAL  DATA  SHEETS  AND 
CHAIN-OF-CUSTODY  RECORDS  FROM  MARCH  1998 

SAMPLING  EVENT 


@ATR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9803254 

Work  Order  Summary 


CLIENT: 

PHONE: 

FAX: 

Mr.  Brad  Lewis 

Parsons  Engineering  Science 
5390  Triangle  Pkwy  #100 
Norcross,  GA  30092 

770-446-4900 

770-446-4910 

BILL  TO:  Same 

P.O.#  731854.1 

PROJECT#  731854.10 TYNDALL 

DATE  RECEIVED: 
DATE  COMPLETED: 

FRACTION# 

3/24/98 

4/16/98 

NAME 

TEST 

RECEIPT 

VAC./PRES 

01A 

BX-HA-A 

TO-3 

0.4  psi 

02A 

BX-HA-15 

TO-3 

O'Hg 

03A 

BX-HA-1 

TO-3 

0.2  psi 

04A 

FT16-HA-72 

TO-3 

0.2  psi 

05A 

FT16-HA-61 

TO-3 

0.2  psi 

06A 

FT16-HA-49 

TO-3 

7.0  "Hg 

07A 

Lab  Blank 

TO-3 

NA 

08A 

Method  Spike 

TO-3 

NA 

Certification  numbers:  CA  ELAP  - 1 149,  NY  ELAP  - 1 1291,  UT  ELAP  -  E-217 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  .  (800)  985-5955  •  FAX  (916)  985-1020 


Page  1 


AIR  TOXICS  LTD. 

SAMPLE  NAME  :  BX-HA-A 
ID#:  9803254-01A 


EPA  Method  TO-3  G  C/P  ID/FID 


filename.  6040413 

DB.  Factor:  585  §§! 

I  i 

Compound 

Rpt.  Limit 
(ppmv) 

Rpt  Limit 
(uG/L) 

Amount 

(ppmv) 

Amount 

(uG/L) 

Benzene 

0.99 

3.2 

23 

74 

Toluene 

0.99 

3.8 

35 

130 

Ethyl  Benzene 

0.99 

4.3 

38 

160 

Total  Xylenes 

0.99 

4.3 

22 

98 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

9.9 

41 

10000 

41000 

C2-C4  Hydrocarbon’s  ref.  to  Gasoline 

9.9 

18 

Not  Detected 

Not  Detected 

Container  Type:  1  Liter  Summa  Canister 


Surrogates _ 

Fluorobenzene  (PID) 
Fluorobenzene  (FID) 


%  Recovery 


149 

86 


Method 

Limits 

50-150 

50-150 


Page 


2 


AIR  TOXICS  LTD. 


SAMPLE  NAME :  BX-HA-A  Duplicate 
ID#:  9803254-01AA 
EPA  Method  TO-3  GC/PID/FID 


FlfeMame:  1-6040414 

DH.  factor:  '  ‘  '  985 

Date  of  Collection;  3/21/98 
Date  of  Analysis;  4/4/98  • 

Rpt.  Limit 

Rpt.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.99 

3.2 

18 

60 

Toluene 

0.99 

3.8 

28 

110 

Ethyl  Benzene 

0.99 

4.3 

29 

130 

Total  Xylenes 

0.99 

4.3 

16 

71 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

9.9 

41 

8500 

35000 

C2-C4  Hydrocarbons  ref.  to  Gasoline 

9.9 

18 

Not  Detected 

Not  Detected 

Container  Type:  1  Liter  Summa  Canister 

Method 

Surrogates 

%  Recovery 

Limits 

Fluorobenzene  (PID) 

142 

50-150 

Fiuorobenzene  (FID) 

84 

50-150 

AIR  TOXICS  LTD, 

SAMPLE  NAME :  BX-HA-15 
ID#:  9803254-02A 


EPA  Method  TO-3  GC/PID/FID 


PJIeName:  $040415  §j 

D8.  factor;  1510 

Date  of  ColfeCtibnt  3*21/98 
Date  of  Analysis*.  4/4/95  ; 

Rpt.  Limit 

Rpt.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

1.0 

3.3 

24 

78 

Toluene 

1.0 

3.9 

40 

150 

Ethyl  Benzene 

1.0 

4.5 

46 

200 

Total  Xylenes 

1.0 

4.5 

23 

100 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

10 

42 

10000 

44000 

C2-C4  Hydrocarbons  ref.  to  Gasoline 

10 

18 

Not  Detected 

Not  Detected 

Container  Type:  1  Liter  Summa  Canister 


Surrogates _ 

Fluorobenzene  (PID) 
Fluorobenzene  (FID) 


%  Recovery 
150 
78 


Method 

Limits 

50-150 

50-150 


Page  4 


AIR  TOXICS  LTD. 


SAMPLE  NAME :  BX-HA-1 
ID#:  9803254-03A 
EPA  Method  TOO  GC/PID/FID 


file  Name:  6040411 

DH.  factor:  iM  '' 

Dateof  Collection:  3/21/98  • 
HM  Date  of  Analysis:  4 f  4/98  ':  '  t 

Compound 

Rpt.  Limit 
(ppmv) 

Rpt.  Limit 
(uG/L) 

Amount 

(ppmv) 

Amount 

(uG/L) 

Benzene 

0.0020 

0.0065 

Not  Detected 

Not  Detected 

Toluene 

0.0020 

0.0076 

0.0036 

0.014 

Ethyl  Benzene 

0.0020 

0.0088 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.0020 

0.0088 

0.0068 

0.030 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

0.020 

0.083 

0.49 

2.0 

C2-C4  Hydrocarbons  ref.  "to  Gasoline 

0.020 

0.036 

Not  Detected 

Not  Detected 

Q  =  Exceeds  Quality  Control  limits,  possibly  due  to  matrix  effects. 

Container  Type:  1  Liter  Summa  Canister 

Method 

%  Recovery  Limits 

24  Q  50-150 

102  50-150 


Surrogates _ 

Fluorobenzene  (PID) 
Fluorobenzene  (FID) 


Page 
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:FlleName: 
DB.  Factor: 


AIR  TOXICS  LTD. 

SAMPLE  NAME :  FT16-HA-72 
ID#:  9803254-04A 
EPA  Method  TO-3  GC/PID/FID 


€040412  •  mmmmm 


Rpt.  Limit 

Compound  _ (ppmv) 

Benzene  0.0020 

Toluene  0.0020 

Ethyl  Benzene  0.0020 

Total  Xylenes  0.0020 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline  0.020 

C2-C4  Hydrocarbon's  ref.  to  Gasoline  6.020 


Rpt.  Limit 
(uG/L) 

0.0065 
0.0076 
0.0088 
0.0088 
0.083 
'  0.036 


Date  of  Analysis:  4/4/98  ?0. 


Amount 
(ppmv) 
Not  Detected 
0.0067 
Not  Detected 
Not  Detected 
0.13 

Not  Detected 


Amount 

(uG/L) 

Not  Detected 
0.026 

Not  Detected 
Not  Detected 
0.55 

Not  Detected 


Q  =  Exceeds  Quality  Control  limits,  possibly  due  to  matrix  effects. 
Container  Type:  1  Liter  Summa  Canister 


Surrogates _ 

Fluorobenzene  (PID) 
Fluorobenzene  (FID) 


%  Recovery 

25  Q 


Method 

Limits 

50*150 

50-150 


Page  6 


AIR  TOXICS  LTD. 

SAMPLE  NAME :  FT16-HA-61 


ID#:  9803254-05A 
EPA  Method  TO-3  GC/PID/FID 


filename:  .  3040410 

DB.  Factor.  iM 

IlilllljDate  of  ColiecSoru  3/21/9® 

Rpt.  Limit 

Rpt.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.0020 

0.0065 

Not  Detected 

Not  Detected 

Toluene 

0.0020 

0.0076 

0.0027 

0.010 

Ethyl  Benzene 

0.0020 

0.0088 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.0020 

0.0088 

Not  Detected 

Not  Detected 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

0.020 

0.083 

0.12 

0.48 

C2-C4  Hydrocarbons  ref.  to  Gasoline 

0.020 

0.036 

Not  Detected 

Not  Detected 

Q  =  Exceeds  Quality  Control  limits,  possibly  due  to  matrix  effects. 

Container  Type:  1  Liter  Summa  Canister 

Method 

Surrogates 

%  Recovery 

Limits 

Fluorobenzene  (PID) 

20  Q 

50-150 

Fluorobenzene  (FID) 

91 

50-150 

Page 
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AIR  TOXICS  LTD. 

SAMPLE  NAME :  FT16-HA-49 
ID#:  9803254-06A 


EPA  Method  TO-3  G  C/P  ID/FID 


RfeNatjte:  $040498 

DB.  Factor:  2.64 

Date  of  Collection?  3/21/98 

;  4/4/98 :  f  f If 

Rpt.  Limit 

Rpt.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.0026 

0.0086 

Not  Detected 

Not  Detected 

Toluene 

0.0026 

0.010 

Not  Detected 

Not  Detected 

Ethyl  Benzene 

0.0026 

0.012 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.0026 

0.012 

0.0034 

0.015 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

0.026 

0.11 

0.51 

2.1 

C2-C4  Hydrocarbons  ref.  to  Gasoline 

0.026 

0.048 

0.027 

0.050 

Q  =  Exceeds  Quality  Control  limits,  possibly  due  to  matrix  effects. 

Container  Type:  1  Liter  Summa  Canister 

Surrogates  %  Recovery 

Method 

Limits 

Fluorobenzene  (P1D) 

Fluorobenzene  (FID) 

18  Q 

82 

50-150 

50-150 

Page  8 


AIR  TOXICS  LTD. 


SAMPLE  NAME  :  Lab  Blank 
ID#:  9803254-07A 
EPA  Method  TO-3  GC/PID/FTD 


FlieNamei,  .  .  |§||1 

DS.  Factor: 

Date  of  Collection:  NA 

Rpt.  Limit 

Rpt.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.0010 

0.0032 

Not  Detected 

Not  Detected 

Toluene 

0.0010 

0.0038 

Not  Detected 

Not  Detected 

Ethyl  Benzene 

0.0010 

0.0044 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.0010 

0.0044 

Not  Detected 

Not  Detected 

TPH  (C5+  Hydrocarbons)  ref.  to  Gasoline 

0.010 

0.042 

Not  Detected 

Not  Detected 

C2-C4  Hydrocarbons  ref.  to  Gasoline 

0.010 

0.018 

Not  Detected 

Not  Detected 

Container  Type:  NA 

Method 

Surrogates 

%  Recovery 

Limits 

Fluorobenzene  (PID) 

102 

50-150 

Fluorobenzene  (FID) 

108 

50-150 

AIR  TOXICS  LTD. 

SAMPLE  NAME  :  LCS 
ID#:  9803254-08A 
EPA  Method  TO-3  GC/PID/FID 


iDPiFaCtdn:' 


Date  of  Analysis:  4/  4/98 


Compound 

Benzene 
Toluene 
Ethyl  Benzene 
Total  Xylenes 


Rpt.  Limit 
(ppmv) 

Rpt.  Limit 
(uG/L) 

%  Recovery 

0.0010 

0.0032 

85 

0.0010 

0.0038 

91 

0.0010 

0.0044 

105 

0.0010 

0.0044 

103 

0.010 

0.042 

101 

0.010 

0.018 

101 

C2-C4  Hydrocarbons  ref.  to  Gasoline 


Container  Type:  NA 


Surrogates _ 

Fluorobenzene  (PID) 
Fluorobenzene  (FID) 


%  Recovery 
99 
109 


Method 

Limits 

50-150 

50-150 


Page  10 
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Data  File:  /chem/gc6.i/04Aprl998 .b/6040407b.d  Page  1 

Report  Date:  04 -Apr-1998  11:43 


Air  Toxics  Limited 


Data  file  : 

Lab  Stop  Id: 

Inj  Date  : 
Operator  : 

Smp  Info  : 

Misc  Info  : 
Comment  : 
Method  : 

Meth  Date  : 

Cal  Date 
Als  bottle: 

Dil  Factor: 
Integrator: 
Target  Version: 
Processing  Host: 


/chem/gcS . i/04Aprl998 .b/6040407b.d 

Client  Smp  ID: 

04-APR-1998  10:57 

Inst  ID:  gc6.i 

250  ml,uhp  blank 


Lab  Blank 


/ chem/gcS .i/04Aprl9 9 8 .b/to3f 0403 .m/T03b0403 .m 
04 -Apr- 1998  11:01  samerson  Quant  Type:  ESTD 
03 -APR-1998  16:38  Cal  File:  6040319b. d 

1 

1.00000 

Falcon  Compound  Sublist:  all. sub 

3.40 
frodo 


Concentration  Formula:  Amt  *  DF 


Compounds 


oozfCEsrnuTZONS 
ON-OOUDCf  FINAL 
RT  EXP  RT  OLT  RT  RESPONSE  (  PPHV)  (  ?PHV) 


1  Methyl  z -Butyl  Ether 

2  the  { 0211] 

3  Benzene 

S  4  Pluorooenzene- SURROGATE 
S  Toluene 
€  Ethyl  Benzene 
7  a. p- Xylene* 

•  o- Xylene 
N  9  Total  Xylene* 


Compound  Not 
Compound  Not 
Confound  Not 
•.037  • . 030 

Compound  Not 
Compound  Not 
Compound  Not 
Co^ound  Not 
Cneymtnd  Not 


Detected. 

Detected. 

Detected. 

0.007  23S294 

Detected. 

Detected. 

Detected. 

Detected. 

Detected. 


0.10392  0.1039 


Page  2 


Data  File:  /chem/gc6.i/04Aprl998 ,b/6040407b.d 
Report  Date:  04-Apr-1998  11:43 


Air  Toxics  Limited 
RECOVERY  REPORT 


Client  Name:  Client  SDG:  04Aprl998 

Samole  Matrix:  GAS  Fraction:  VOA 

T,ah  shtd  Id:  Client  Smp  ID:  Lab  Blank 

Level: 'LOW  Operator: 

Data  Type:  GC  DATA  SampleType:  SAMPLE 

SpikeList  File:  Quant  Type:  ESTD 

Sublist  File:  all. sub 

Method  File:  /chem/gc6.i/04Aprl998.b/to3f0403.m/T03b0403.m 
Misc  Info: 


CONC 

CONC 

% 

SURROGATE  COMPOUND 

ADDED 

RECOVERED 

RECOVERED 

LIMITS 

PPMV 

PPMV 

$  4  Fluorobenzene-SURR 

0.1020 

0.1039 

101.88 

50-150 

Data  File:  /chera/gc6.i/04Aprl998 .b/6040407.d 
Report  Date:  04 -Apr -19 9 8  11:41 


Page  1 


Air  Toxics  Limited 

Data  file  :  /chem/gcS . i/04Aprl998 .b/6040407 .d  y 

Lab  Smp  Id:  '  Client  Smp  ID:  Lab  Blank 

Inj  Dace  :  04 -APR-1998  10:57 

Operator  :  /  Inst  ID :  gc6 . i 

Smp  Info  :  250  ml,uhp  blank  ■' 

Misc  Info  : 

Comment  : 

Method  :  /chem/gcS. i/04Aprl998.b/to3f 0403 .m 

Meth  Date  :  04 -Apr- 1998  11:14  samerson  Quant  Type:  ESTD 
Cal  Date  :  ll-JAN-1998  16:43  Cal  File:  6011120. d 

Als  bottle:  1 
Dil  Factor:  1.00000 

Integrator:  Falcon  Compound  Sublist:  all. sub 

Target  Version:  3.40 
Processing  Host:  frodo 

Concentration  Formula:  Amt  *  DF 


Compounds 


3  1  "  luoroDenter.e  *SURR0403  • 

$  2  22*  t to- 12BP0311) 

5  3  '  ;p40110) 

s  4  c:c4  ( 3 p4ono ) 

S  5  CS*  (3P40110) 

S  6  C2*  :)p50303) 

S  7  C2C4  (3PS0303) 

S  8  CS+  ( jpS0303) 

5  9  C2+  lga*0114f ) 

S  10  C2-C4  (ga*01114f ) 

S  11  C5*  (gae0114f) 

S  12  C9*  (gas0114f) 

S  42  «tod0330 


2T  S3CP  RT  DLT  2 T  RESPONSE 


8.340  8.037  3.303  124257 

Compound  Not  Detected. 
Compound  Sot  Detected. 
Compound  Sot  Detected. 
Compound  Not  Detected. 
Compound  Sot  Detected. 
Cowound  Not  Detected. 
Cowound  Not  Detected. 
Compound  Not  Detected. 
Compound  Not  Detected. 
Compound  Not  Detected. 
Compound  Not  Detected. 
Compound  Not  Detected. 


CCNCBfTRATXCSS 
CS-CCLU-S  FINAL 
(  ?pMvn  (  ?p*v) 


0.13988  0.1399 


Page  2 


Data  File:  /chem/gcS . i/04Aprl998 .b/8040407.d 
Report  Date:  04-Apr-1998  11:41 

Air  Toxics  Limited 
RECOVERY  REPORT 


Client  Name:  uizent  . 
Sample  Matrix:  GAS  Fractioi 
Lab  Smo  Id:  Client  J 
Level: ‘low  Operato: 
Data  Tyne:  GC  DATA  SampleT; 
SpikeList  File:  Quant  T 
Sublist  File:  all. sub 

Method  File:  / chem/gcS. i/04Aprl998.b/to3f 0403 .m 
Misc  Info: 


Client  SDG:  04Aprl998 
Fraction:  VOA 
Client  Smp  ID:  Lab  Blank 
Operator : 

SampleType:  SAMPLE 
Quant  Type :  ESTD 


Data  File:  /chem/gcS ,i/04Aprl998 .b/6040403b.d 
Report  Date:  04-Apr-1998  10:47 

Air  Toxics  Limited 


SrtA 


Page  2 

CAL  CH6UC 


CONTINUING 


CALIBRATION  COMPOUNDS 


Instrument  ID :  gc6 . i 
Lab  File  ID:  6040403b. d 
Analysis  Type:  AIR 
Lab  Sample  ID: 

Quant  Type :  ESTD 


Injection  Date:  04 -APR- 19 9 8  08:07 

Init.  Calibration  Date(s) :  04/03/98  04/03/98 

Init.  Calibration  Times:  14:58  16:38 

Method  File:  /chem/gc6 .i/04Aprl998 .b/to3f 0403 .m/T03b 


GOMFOCHD 


1  Mtchyl  c-lucyl  tth mr 

2  Cfa*  (021X1 

3 

4  riuorob«skX«n**5CERXOCATX 

5  Toluaa* 

«  Zthyl  B<mim  # 

7  a.p-Xyl«n«* 

I  o-Xyl*n« 

9  Total  Xyl«n«* 


_  i 


30. 0| 


Data  File:  /chem/gc6.i/04Aprl998 .b/6040403b.d 
Report  Date:  04-Apr-1998  10:47 


Page  1 


Air  Toxics  Limited 


Data  file  :  /chem/gc6 .i/04Apr!998 .b/6040403b.d 
Lab  Srid  Id: 

Inj  Date  :  04 -APR-1998  08:07 

Operator  :  sa  Inst  ID :  gc6 . i 

Smp  Info  :  10ml, 290-30  btex  std» . 0428pptmr  on  col 
Misc  Info  :  / 

Comment  : 

Method  :  / chem/gcS. i/04Aprl998 .b/to3f0403 .m/T03b0403 .m 

Meth  Date  :  04-Apr-1998  10:47  g  Quant  Type:  ESTD 

Cal  Date  :  03-APR-1998  16:38  Cal  File:  6040319b. d 

Als  bottle:  1  Continuing  Calibration  Sample 

Dil  Factor:  1.00000 

Integrator:  Falcon  Compound  Sublist:  all. sub 

Target  Version:  3.40  r 

Processing  Host:  frodo 


Concentration  Formula:  Amt  *  DF 


AHoerrs 

OUL-AMT  CM -COL 


Compounds 

rr 

EXP  »T  DLT  XT 

RESPONSE 

(  PPHV) 

{  PPMVJ 

9 

Methyl  c- Butyl  it  her  • 

S.500 

s.soo 

0.000 

75540 

0.04200 

0.04443 

2 

tha  (S211) 

Compound  Not 

Detect 

ed. 

/ 

3 

Benzene 

7.737 

7.737 

0.000 

134941 

0.04200 

0.03755 

S  4 

?  luoro&enzcn*  -  S'JiulOGATX 

».  330 

a. 030 

0.000 

211010 

9.10200 

0.09355 

5 

Toluene 

9.377 

9.377 

0.000 

151120 

0.04200 

0.03732 

6 

Ethyl  Benzene 

10.453 

10.453 

0.000 

157123 

0.04200 

0.03002 

7 

s.p-Xylenes 

10.533 

10.533 

0.000 

395595 

0.00540 

0.07570 

• 

o~ Xylene 

10.003 

10.003 

0.000 

174109 

0.04200 

0.03794 

M  9 

Total  Xylenes 

549004 

0.12040 

0.1137 

Gas  Cal  chccl 


Data  File:  /chem/gc6.i/04Aprl998  .b/6040405.d  Page  2 

Report  Date:  04-Apr-1998  11:14 


Air  Toxics  Limited 
RECOVERY  REPORT 


Client  Name: 

Sample  Matrix:  GAS 


Client  SDG:  04Aprl998 
Fraction:  VOA 


Lab  Smp  Id: 

Level:  LOW  *  Operator: 

Data  Type:  GC  DATA  SampleType:  METHSPIKE 

SpikeList  File:  par358-82 .spk  Quant  Type:  ESTD 

Sublist  File :  c2gas .  sub 

Method  File:  /chem/gcS . i/04Aprl998 .b/to3f04Q3 .m 
Misc  Info:  386ppmv  std 


CONC 

CONC 

% 

SPIKE 

COMPOUND 

ADDED 

RECOVERED 

RECOVERED 

LIMITS 

PPMV 

PPMV 

S  9 

C2+  (gas0114f) 

'  1.544 

1.444 

93.55 

85-115 

CONC 

CONC 

% 

SURROGATE  COMPOUND 

ADDED 

PPMV 

RECOVERED 

PPMV 

RECOVERED 

LIMITS 

$  1  Fluorobenzene  *SUR 

0.1020 

0.1094 

107.29 

50-150 

Data  File:  /chem/gc6.i/04Aprl998.b/6040405.d 
Report  Date:  04 -Apr-1998  11:14 


Page  1 


Data  file  :  /chem/gc6  .  i/04Aprl998  .b/6040405  .d 
Lab  SmD  Id:  / 

Inj  Dace  :  04-APR-1998  09:35 

Operator  :  S  Inst  ID :  gc6 .  i 

Snip  Info  :  l.O  ml,  358-82  gas,  1.544  ppmv  on  col 
Misc  Info  :  386ppmv  std 
Comment:  : 

Method  :  /chem/gc6.i/04Aprl998 .b/to3f0403 .m 

Meth  Date  :  04 -Apr- 1998  11:14  samerson  Quant  Type:  ESTD 

Cal  Date  :  ll-JAN-1998  1S:43  Cal  File:  6011120. d 

Als  bottle:  1  QC  Sample:  METHSPIKE 

Dil  Factor:  1.00000  ,/ 

Integrator:  Falcon  Compound  Sublist:  c2gas.sub 

Target  Version:  3.40 
Processing  Host:  frodo 


Concentration  Formula:  Amt  *  DF 


CacpoundJ 


5  9  C2*  <g«0114f) 

$  1  Fluorobenserw  •SURR0403* 


CDwcprcRAncits 
CM-C0U3W  FIHAL 
RT  SXP  RT  DLT  RT  RESPOXSE  (  PPMV)  (  PPMV) 


0.900-11.000 

ft . 023  ft. 037  -0.014 


- y  - 7 

29 IS 956  1.444^9 

123752  0.10944 


1.444 

0.1094 


Page  2 


Data  File:  /chera/gc6 .i/04Aprl998 .b/6040404b.d 
Report  Date:  04-Apr-1998  10:48 


Air  Toxics  Limited 
RECOVERY  REPORT 


Client  Name: 

Sample  Matrix:  GAS 
Lab  Smp  Id : 

Level:  LOW 

Data  Type:  GC  DATA 

SpikeList  File:  358-21-50 .spk 

Sublist  File:  all. sub 

Method  File:  /chem/gc6 . i/04Aprl998 

Misc  Info: 


Client  SDG:  04Aprl998 
Fraction :  VOA 

Operator : 

SampleType:  METHSPIKE 
Quant  Type :  ESTD 

.b/to3f 0403 .m/T03b0403 .m 


SPIKE  COMPOUND 

CONC 

ADDED 

PPMV 

CONC 

RECOVERED 

PPMV 

* 

RECOVERED 

LIMITS 

3  Benzene 

•  0.1000 

0.08512 

85.12 

75-125 

5  Toluene 

0.1000 

0.09145 

91.45 

75-125 

6  Ethyl  Benzene 

0.1000 

0.1051 

105.11 

75-125 

7  m,p-Xylenes 

0.2000 

0.2011 

100.57 

75-125 

8  o -Xylene 

0.1000 

0.1078 

107.76 

75-125 

M  9  Total  Xylenes 

0.3000 

0.3089 

102.97 

75-125 

SURROGATE  COMPOUND 

CONC 

ADDED 

PPMV 

CONC 

RECOVERED 

PPMV 

V 

RECOVERED 

LIMITS 

$  4  Fluorobenzene-SURR 

0 . 1020 

0.1006 

98.60 

50-150 

Page 


Data  File:  /chem/gc6.i/04Aprl998.b/6040404b.d 
Report  Date:  04 -Apr-1998  10:47 


Air  Toxics  Limited 


Data  file 
Lab  Smp  Id 
Inj  Dace 
Operator 
Smp  Info 
Misc  Info 
Comment 
Method 
Meth  Date 
Cal  Date 
Als  bottle 
Dil  Factor 
Integrator 
Target  Version: 
Processing  Host: 


/chem/gcS . i/04Apr!998 .b/6040404b .d 


04 -APR-1998  08:57 
358-21, 50ppmv»0 .lOppmv  on  col 


Inst  ID:  gc6.i 


/chem/gcS .i/04Aprl9 9 8 .b/to3f 0403 .m/T03b0403 .m 
04 -Apr-1998  10:47  g  Quant  Type:  ESTD 

16:38  Cal  File:  6040319b. d 

QC  Sample:  METHSPIKE 


03 -APR-1998 
1 

1.00000 

Falcon 

3.40 
frodo 


Compound  Sublist :  all . sub 


Concentration  Formula:  Amt  *  DF 


Compounds 


1  Methyl  t- Butyl  Ether 

2  CU  (02X1) 

3  Benzene 

$  4  P l uoroDen sene -SURROGATE 

5  Toluene 
5  Ethyl  Benzene 
7  *.p- Xylenes 
•  o- Xylene 
M  9  Total  Xylenes 


RT  EXP  RT  31T  RT 


Compound  Mot  Detected 


S  .400 

S.SS3 

-0.153 

7.713 

7.737 

•0.024 

B .  020 

8.030 

-0.010 

9.357 

9.377 

-0.010 

10.443 

10 . 453 

-0.010 

10.S27 

10.S33 

-o.ooc 

10.793 

10.803 

-0.010 

CCMCgmUTICtS 
C9-C0LD«  PHIAL 
RESPONSE  (  PPMV)  |  PPMV1 


315874 

0.19513 

0.1951 

310310 

-O' 

0 . 08512 

S' 

0.08512 

227729 

0.10058 

0.1005 

388545, 

0.09145 

0.09145 

451944 

0.10511 

0.1051 

1051414 

0.20115 

0.2011 

494448 

0.10778 

0.1078 

1S4S8C2 

0.30891 

0.3089 

Page  2 


Data  File:  /chem/gc6 . i/04Aprl998 .b/6040406-d 
Report  Date:  04 -Apr-19 98  11:14 

Air  Toxics  Limited 
RECOVERY  REPORT 


Client  Name :  Client  i 
Sample  Matrix:  GAS  Fractio: 
Lab  Smp  Id: 

Level:  LOW  *  Opera  to: 
Data  Type:  GC  DATA  SampleT 
SpikeList  File:  par358-82-A.spk  Quant  T 
Sublist  File:  c2gas.sub 

Method  File:  /chem/gcS .i/04Aprl998 .b/to3f0403 .m 
Misc  Info: 


Client  SDG:  04Aprl998 
Fraction :  VOA 


Operator : 

SampleType :  METHS PIKE 
Quant  Type :  ESTD 


GAS  l jCS 


SPIKE  COMPOUND 


S  9  C2+  (gas0114f) 


CONC 

ADDED 

PPMV 


1.570 


CONC 

RECOVERED 

PPMV 


1.591 


LIMITS 


101.33  175-125 


I 


SURROGATE  COMPOUND 


1  Fluorobenzene  *SUR. 


CONC 

CONC 

ADDED 

RECOVERED 

PPMV 

PPMV 

0.1020 

0.1114 

LIMITS 


50-150 


Page  1 


Data  File:  /chem/gc6 .i/04Apr!998 ,b/6040406.d 
RflRprt  Date:  04-Apr-1998  11:14 


Air  Toxics  Limited 


Data  file  :  /chem/gcS . i/04Apr!998 .b/6040406 .d 
Lab  Smo  Id: 

Inj  Date  :  04 -APR-1998  10:21 

Operator  :  Inst  ID:  gcS.i 

Smp  Info  :  1.0  ml  358-82a  gas  std, 393ppmv»1.57ppmv  on  cl 
Misc  Info  :  ^ 

Comment  : 

Method  :  /chem/gc6.i/04Aprl998.b/to3f0403.m 
Meth  Date  :  04 -Apr- 19 98  11:14  samerson  Quant  Type:  ESTD 
Cal  Date  :  ll-JAN-1998  16:43  Cal  File:  6011120. d 

Als  bottle:  1  QC  Sample:  METHSPIKE 

Dil  Factor:  l. 00000 

Integrator:  Falcon  Compound  Sublist:  c2gas.sub 

Target  Version:  3.40  * 

Processing  Host:  frodo 


Concentration  Formula:  Amt  *  DF 


on-co  uact 

FINAL 

Compound* 

ar  ex?  ar 

dlt  ar 

aESPCNSE 

(  PPMV) 

{  ?P*V) 

S  9  C2*  fga*Q114  £) 

$  1  Pluorobensen*  *SURR0403* 

0.900-11.300 

8.320  8.037 

-0.017 

3214837 

1255lS^ 

1.5*691 

0.1^135 

I. 591 

0.1114 

•J. 


BTbX  tnc/  (hecft- 


Data  File:  /chem/gcS .i/04Aprl998 .b/6040421b.d 
Report  Date:  04 -Apr- 19 9 8  18:36 

Air  Toxics  Limited 
CONTINUING  CALIBRATION  COMPOUNDS  ' 


Page  1 


Instrument  ID:  gc6.i 
Lab  File  ID:  6040421b. d 
Analysis  Type:  AIR 
Lab  Sample  ID: 

Quant  Type :  ESTD 


Injection  Date:  04-APR-1998  18:13 

Init.  Calibration  Date(s) :  04/03/98  04/03/98 

Init -  Calibration  Times:  14:58  16:38 

Method  File:  /chem/gc6 .i/04Aprl998 .b/to3f 0403 .m/T03b 


CGHPOCTtD 


1  mthyL  c-6ucyl  tthmr 

2  CJEM  10211) 

3  BtflStfM 

4  fluorototflitftt*  SOUtOCXTX 

5  Tolu«n* 

4  Ethyl  Mnxmi 
7  m.p-Xyi«n*» 

6  o-Xylen« 

9  Total  Xyl«no* 


_  I 

« r  | 


1702962 

1610773 

3446533 

2264250 

4246749 

4395232 

5227043 

4566299 

5014126 


•I" 

617 1 
364 1 
176| 
960 1 
666  | 
55S| 
360| 
533| 
744| 

_ L 


SPQ 

2116526 

3651261 

2573056 

4544495 

4912570 

5629556 

S1464S7 

5602523 


|  MXH 

I  nr 

im 
037 | 0.010 
(0.010 
662(0.010 
624 |0.010 
327 | 0.010 
093|0.010 
075(0.010 
944(0.010 
364(0.010 


.1. 


%0 

•24.4 

•5.6 

•13.6 

•7.5 

-11.6 

-11.5 

-12.2 

-11.7 


Data  File:  /var/chem/gc6 ,i/04Aprl998.b/6040421b.d  Page  1 

Report  Date:  04 -Apr-1998  18:34 


Air  Toxics  Limited 


Data  file  :  /var/chem/gc6.i/04Aprl998.b/6040421b.d 
Lab  Smp  Id: 

Inj  Date  :  04 -APR-1998  18:13 

Operator  :  Inst  ID :  gc6 . i 

Smp  Info  :  10ml, 290-30  BTEX  END  STD* . 0428ppmv  on  col 
Misc  Info  : 

Comment  : 

Method  :  /chem/gc6.i/04Aprl998.b/to3f0403.m/T03b0403.ra 
Meth  Date  :  04 -Apr-1998  16:07  samerson  Quant  Type:  ESTD 
Cal  Date  :  03 -APR-1998  16:38  Cal  File:  6040319b. d 

Als  bottle :  1 
Dil  Factor:  1.00000 

Integrator:  Falcon  Compound  Sublist:  all. sub 

Target  Version:  3.40  v 

Processing  Host:  frodo 


Concentration  Formula:  Amt  *  DF 


CN- COLUMN 

PINAL 

Cae^ounds 

RT 

EX?  RT 

2LT  RT 

RESPONSE 

f  ?PMVJ 

l  ?PNV) 

1 

Methyl  c- Butyl  Ether 

S.S07 

5.SS3 

-0.044 

90473 

0.05324 

0.35324 

2 

Che  (0211! 

Compound  Not  Detected 

144 §34 

/ 

3 

Benzene 

7.737 

7.740 

•0.903 

0.04520 

0.04520 

S  4 

Pluorobenxene- SURROGATE 

§.030 

§.033 

-0.003 

2424S2 

0. 11S91 

0.11S9 

S 

Toluene 

9.377 

9.377 

0.000 

195444 

0.04400 

0.04400 

4 

Ethyl  Benzene 

10.4SO 

10.4S3 

-0.003 

2102S§ 

0 . 047B4 

0 . 04784 

7 

m. p-Xylenee 

10.S33 

10.S33 

0.000 

499010 

0.09547 

0.09547 

• 

o-Xylene 

10. §00 

10. §00 

0.000 

2203S4 

0.04403 

0.04402 

M  9 

Total  Xylenes 

719344 

0.14349 

0.1435 

(?AS  t/VO  CfitCK- 


Data  File:  /chem/gc6 . i/04Aprl998 .b/6040422 .d  Page  1 

Report  Date:  04-Apr-1998  18:59 

Air  Toxics  Limited 
RECOVERY  REPORT 

Client  Name:  Client  SDG:  04Aprl998 

Sample  Matrix:  GAS  Fraction:  VOA 

Lab  Smo  Id : 

Level : '  LOW  Operator : 

Data  Tyoe:  GC  DATA  “  SampleType:  ME  CHS?  IKE 

SpikeList  File:  par358-82 .spk  Quant  Type:  ESTD 

Sublist  File :  all . sub 

Method  File:  /chem/gcS .i/04Aprl998 .b/to3f0403 .m 
Misc  Info: 


SPIKE 

COMPOUND 

CONC 

ADDED 

PPMV 

CONC 

RECOVERED 

PPMV 

% 

RECOVERED 

LIMITS 

S  9 

C2+  (gas0114f) 

1.544 

•» 

1.663 

107.69 

85-115 

CONC 

CONC 

V 

SURROGATE  COMPOUND 

ADDED 

RECOVERED 

LIMITS 

PPMV 

PPMV 

$  l  Fluorobenzene  *SUR 

0.1020 

0.1140 

111.80 

50-150 

Data  File:  /var/chera/gc6.i/04Aprl998.b/6040422.d 
Report  Date:  04 -Apr-1998  18:57 


Page  1 


Data  file 
Lab  Smp  Id 
Inj  Date 
Operator 
Smp  Info 
Misc  Info 
Comment 
Method 
Meth  Date 
Cal  Date 
Als  bottle 
Dil  Factor 
Integrator 


Air  Toxics  Limited 


/ var/chem/ gc6 . i/ 04Aprl998 .b/ 6040422 -d 
04 -APR-1998  18:36 

Inst  ID:  gc6.i 

1.0ml, 358-82  gas  END  STD-1. 544ppmv  on  col 


/chem/gc6 . i/04Aprl998 .b/to3f 0403 .m 
04 -Apr-1998  16:47  samerson  Quant  Type:  ESTD 
11- JAN-1998  16:43  Cal  File:  6011120. d 

1 

1.00000 
Falcon 


Compound  Sublist :  all . sub 


Target  Version:  3.40 
Processing  Host:  frodo 


Concentration  Formula:  Amt  *  DF 


CCaC&TTKATXmtS 


^1 

ei-cctaflf 

FISCAL 

Compounds 

XT  EXP  RT 

ZVT  XT  R£SPC!tSE 

(  ?PWI 

(  ?PMV> 

S 

1  rluorobenzen*  *SUAA0403~ 

1.033  3.037 

•0.004  1289S4 

0.22404 

0.2240 

s 

2  C2*  (CO-12SP0311J 

0.300-13.300 

3359940 

1.3SS91 

1.358 

s 

3  C2-  (}p40120) 

0.900-18.000 

3359940 

2.98023 

2.980 

s 

4  C2C4  (;p40120> 

1.800-18.000 

3284030 

2.91290 

2.913 

s 

5  CS*  (3P40110J 

3284030 

2.91290 

2.913 

s 

6  C2-  (3pS0303) 

0.900-18.000 

3359940 

4.19824 

4.198 

s 

7  C2C4  ( jpS0303) 

0.900-1.800 

75910 

0.09480 

0.09480 

s 

•  CS*  ()pS0303) 

1.800-18.000 

3284030 

4.10143  . 

4.101 

s 

9  C2*  (gu0114C) 

/  3359940 

1.88272^ 

1.883 

s 

10  C2-C4  (g«#01114f) 

0.900-1.800 

75910 

0.03757 

0.03758 

s 

11  CS*  lg«*0114f> 

3284030 

1.825 IS 

1.825 

s 

12  C9*  (gns0114£) 

9.398-18.000 

1205102 

0.59838 

0.5984 

s 

<2  scod0330 

0.900-18.000 

3359940 

1.51145 

1.511 

Report  Dace 


q3 -Apr-1998  19:49 


Page  1 


Air  Toxics  Limited 
INITIAL  CALIBRATION  DATA 


Start  Cal  Date 
End  Cal  Date 
Quant  Method 
Origin 

Target  Version 
Integrator 
Method  file 
Cal  Date 
Curve  Type 


03  APR-1990  14:58 
03 -APR- 1998  16:38 


ESTD 


Disabled 
3.40 

Falcon  / 

/chem/gc6 . i/03Aprl998 .b/to3f0403 .m/T03b0403 .m 


03 -Apr- 1998  19:48  g 
Average 


Calibration  File  Names: 

Level  1:  /chem/gc6 . i/03Aprl998 .b/60403 15b . d 
Level  2 :  /chem/gc6 . i/03Aprl998 .b/60403 16b. d 
Level  3:  /chem/gc6 . i/03Aprl998 .b/6040317b.d  ' 
Level  4:  /chem/gc6 . i/03Aprl998 .b/6040318b.d 
Level  5:  /chem/gc6 .i/03Aprl998 .b/6040319b.d  ^ 


Compound 

|  0.00428  { 

|  Level  1  | 

t  _  _  i 

0.04280  | 

Level  2  ] 

0.08560  j 
Level  3  | 

0.12840  | 
Level  4  | 

0.21400  | 
Level  5  | 

•  _  1 

ur  | 

1 

%  RSD  | 

1  mm 

1 

Methyl  t -Butyl  Ether 

I  2039720 | 

2075467| 

2013458| 

1214603| 

1171S6S| 

17029631 
. ieia-w*  j 

27.377| 

3 

Benzene 

|  4127103J 

i  4831776 | 

37562381 

3557555 | 

3419182| 

336258J) 

3646533| 

9.469 j 

5 

Toluene 

438906SJ 

4564930] 

42052691 

3941083| 

3876556) 

4248750) 

9.0751 

6 

Ethyl  Benzene 

|  4784112| 

431216^! 

4165997  J 

41489631 

4395233) 

6.232| 

7 

n.p-Xylene* 

|  4130374 | 

54157591 

4721308| 

49916761 

4816947) 

4780460) 

5227043) 

10. I00| 

8 

o-Xylene 

{  5169159 | 

441^942  | 

4287757) 

4343332) 

4588300) 

7.961| 

|  K 

9 

Total  Xylene* 

)  5809969 | 

5184276] 

4801098 | 

4640550) 

46347S1| 

5014129| 

9.92i| 

1  mm 

|$ 

mmm t 

4 

F luo  ro benzene - SURROGATE 

|  2126157 | 

1  1. 

2240245  | 

1 

2343627| 

-1 

23113921 

--I 

2299133) 

1- 

22642S1I 

1 

3.7991 

1 

‘an.- 1-998  12.:  2 


Page  3L 


Scam  Cal  Qacs 
Sac.  Cal  Dace 
Duane  M.ecacd 
3r±g±r 

Danger  Version. 
Emegracor 
tecicd  file 
Dal  Dace 
Darve  Type 


31-DEC-1S97  08:11*^ 

14-C«tf-lS9a  18:18 ''' 

ESTD 

Disabled 

3*40  ^  i  , 

Falcon  /  Pi  wn  ■  if — K7 

/cbea/gcS.i/17wanl99a.b/gas0114f  .a  «  -fr-  *  / 

17 -*7an- 19 9 8  11:23  samerson  S  AQr  v'yfJ 

Average 


DaT fh-acicn  File  Barnes: 

level  1:  /ciem/gcS.  i/14  Jar.  1 998  .h/S0ll412.d  ✓ 
level  2:  /crem/gcS.i/14«Jaal998  .b/801140S.d  'y 
level  3:  /cneat/gc8.i/14«Tanl998  -b/ 8011408.1  y. 
level  4:  /cbeta/gcS .i/14wanl99a.b/SQ114Q7 .d  y 
level  S:  / cceo/gcS  .i/14JanJL998  -b/8011408  .d  ' 


ilvh* 

'“I 


.port  Dace  :  03 -Apr-1998  19:23 


Page 


cart  Cal  Date 
nd  Cal  Date 
uant  Method 
rigin 

arget  Version 
ntegrator 
ethod  file 
al  Date 
urve  Type 


Air  Toxics  Limited 

INITIAL  CALIBRATION  DATA 

03 -APR-1998  14:58 
03 -APR-1998  16:38 
ESTD 

Disabled 

3.40 

Falcon 

/chem/gc6 . i/03Aprl998 .b/surr0403 .m 
03 -Apr- 1998  19:21  samerson 
Average 


alibration  File  Names:  ,  _  ^  , 
evel  1:  /chem/gc6 . i/03Aprl998 . b/604 03 19 . d 
evel  2:  /chem/gc6 . i/03Aprl998 .b/ 6040318 .d 
evel  3:  /chem/gc6 . i/03Aprl998 .b/ 6040317 .d 
■evel  4:  /chem/gc6.i/03Aprl998.b/6040316.d 
tevel  5:  /chem/gc6 .  i/03Aprl398  .b/6040315  .d 


"To3f  c^o3.m 


Compound 


|  0.10200  |  0.10200  |  0.10200  |  0.10200  |  0.10200  |  __  I 

|  Uvtl  1  |  L*v«l  2  1  L«v«l  3  |  4  |  L«v«l  5  |  I 


1  F1UCR0BENZENE  -SURROGATE* 


1067382|  1116961J  1174S20|  1165284 |  1129B24|  1130794 | 

_ l _ l _ l - 1 - 1 - 1 
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Overview 

On  March  27, 1998,  Quanterra  Incorporated;  Denver  Laboratory  received  ten  soil  samples  from  Parsons 
Engineering  Science,  Inc. 

This  report  presents  the  analytical  results  as  well  as  supporting  information  to  aid  in  the  evaluation  and 
interpretation  of  the  data  and  is  arranged  in  the  following  order. 

Overview 

Sample  Description  Information/Analytical  Test  Requests 
Analytical  Results 
Quality  Control  Report 

Aromatic  Volatile  Organics  Data  Review 

Each  sample  was  analyzed  to  achieve  the  lowest  possible  reporting  limits  within  the  constraints  of  the 
method.  In  some  cases,  due  to  interferences  or  analytes  present  at  concentrations  above  the  linear 
calibration  range  of  the  instrument,  samples  were  diluted.  For  diluted  samples,  the  reporting  limits  are 
adjusted  relative  to  the  dilutions  required.  Quanterra  samples  059549-0005-SA,  -0006-SA,  -0007-SA,  - 
0008-SA,  -0009-SA  and  -0010-SA  were  analyzed  at  dilutions  for  Method  8020A  due  to  the  concentration 
of  target  compounds  present  in  the  samples.  Quanterra  samples  059549-0005-SA,  -0006-SA,  -0007-SA,  - 
0008-SA  and  -0010-SA  surrogates  were  diluted  out  and  reported  as  ND. 

Polynuclear  Aromatic  Hydrocarbons  Data  Review 

Samples  059549-0006-SA,  -0007-SA  and  -0008-SA  were  analyzed  at  dilutions  for  Method  8310  due  to 
the  concentration  of  target  compounds  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required,  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
samples  059549-0006-SA  and  -0007. 


LIMs  Report  Key 


A  o 
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Section 


Cover  Letter 


Sample  Description  Information 


Sample  Analysis  Results  Sheets 


QC  LOT  Assignment  Report 


Duplicate  Control  Sample  Report 


Laboratory  Control  Sample  Report 


Matrix  Spike/Matrix  Spike  Duplicate  Report 


Single  Control  Sample  Report 


Method  Blank  Report 


Description _ 


Signature  page,  report  narrative  as  applicable. 
Tabulated  cross-reference  between  the  Lab  ID  and 
Client  ID,  including  matrix,  date  and  time  sampled, 
and  the  date  received  for  all  samples  in  the  project 


Cross-reference  between  lab  IDs  and  applicable  QC 
hatches  <PCS.  LCS.  Blank,  MS/SD,  DU) _ 


Percent  recovery  and  RPD  results,  with  acceptance 
limits  for  the  laboratory  duplicate  control  samples 
for  each  test  are  tabulated  in  this  report.  These  are 
measures  of  accuracy  and  precision  for  each  test. 
Acceptance  limits  are  based  upon  laboratory 
historical  data.  _ _ 


Percent  recovery  results  for  a  single  Laboratory 
Control  Sample  (if  applicable)  are  tabulated  in  this 
report,  with  the  applicable  acceptance  limits  for 
each  test.  _ 


Percent  recovery  and  RPD  results  for  matnx- 
spedfic  QC  samples  and  acceptance  limits,  where 
applicable.  This  report  can  be  used  to  assess  matrix 
effects  on  an  analysis. _ 


A  tabulation  of  the  surrogate  recoveries  for  the 
blank  for  organic  analyses.  _ 


A  summary  of  the  results  of  the  analysis  of  the 
method  blank  for  each  test. 


List  of  Abbreviations  and  Terms 


Abbreviation 


DCS 


DU 


EB 


FB 


FD 


LCS 


MB 


MDL 


MS 


RPD 


ppm  (part-per- 
million)  _ 


Term 


Duplicate  Control  Sample 


Sample  Duplicate 


Equipment  Blank 


Field  Blank 


Field  Duplicate 


Instrument  Detection  Limit 
(Metals) _ 


Laboratory  Control  Sample 


Method  Blank 


Method  Detection  Limit 


Matrix  Spike 


Relative  Percent  Difference 


mg/L  or  mg/kg  (usually) 


Abbreviation 


MSD 


C  Run 


CLot 


ND 


QC  Matrix 


Matrix  Spike  Duplicate 


Preparation  Batch 


LIMs  QC  Category 


DCS  Batch 


Matrix  of  the  laboratory 
control  sample(s) 


rting  Limit 


itv  Control 


le 


licate 


Trip  Blank 


ug/L  or  ug/kg  (usually) 


ESSE55 


Dilution  Factor 


N:\WOIIDIIIBPKETDCIC 
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SAMPLE  DESCRIPTION  INFORMATION 
for 

Parsons  Engineering  Science 


Lab  ID  Client  ID 


Sampled  Received 
Matrix  Date  Time  Date 


059549- 0001 -SA 
059549- 0001 -MS 
059549- 0001 -SD 
059549- 0002 -SA 
059549- 0003 -SA 
059549- 0004 -SA 
059549- 0005 -SA 
059549- 0006 -SA 
059549- 0007 -SA 
059549- 0008 -SA 
059549- 0009- SA 
059549- 0010 -SA 


SB-1  (6.00.8.00) 
SB-1  (6.00.8.00) 
SB-1  (6.00.8.00) 
SB-1  (9.50.10.00) 
SB-2  (6.50.7.00) 
SB-3  (2.00.3.50) 
SB-3  (4.00,5.50) 
SB-4  (4.00.7.00) 
SB-B  (4.00,7.00) 
SB-5  (4.50.5.00) 
SB-4  (10.00.12.00) 
SB-6  (7.50.8.00) 


SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


18  MAR  98  10:45  21  MAR  98 
18  MAR  98  10:45  21  MAR  98 
18  MAR  98  10:45  21  MAR  98 
18  MAR  98  10:55  21  MAR  98 
18  MAR  98  13:00  21  MAR  98 
18  MAR  98  13:20  21  MAR  98 
18  MAR  98  13:25  21  MAR  98 
18  MAR  98  14:10  21  MAR  98 
18  MAR  98  14:30  21  MAR  98 
18  MAR  98  14:40  21  MAR  98 
18  MAR  98  15:10  21  MAR  98 
18  MAR  98  16:05  21  MAR  98 
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ANALYTICAL  TEST  REQUESTS 
for* 

Parsons  Engineering  Science 


Page  1  of  1 


Lab  ID:  Group 

059549  Code  Analysis  Description 


Custom 

Test? 


0001  •  0003  A 


0004  •  0010  B 


Total  Organic  Carbon  (TOC) 
Prep  -  Total  Organic  Carbon 
Total  Organic  Carbon  (TOC) 
Total  Organic  Carbon  (TOC) 
Total  Organic  Carbon  (TOC) 


N 

Y 

Y 
N 

Y 

Y 
N 


Percent  Water 

AFCEE  _ _ _ 

Aromatic  Volatile  Organics  with  MTBE 
GC  Prep  For  Soils 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
AFCEE  , 

Prep  -  Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 
AFCEE  Y 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (ConfirYat 
Method  FL-PRO  •  TPH  (C8-C40)  N 

Prep  •  TPH  (C8-C40)  -  FL-PRO  N 

AFCEE  Y 

Aromatic  Volatile  Organics  with  MTBE  (Second  CoYum 


A  6 
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Footnotes  and  Data  Qualifiers 


The  data  sheets  contained  in  this  report  may  contain  a  variety  of  footnotes  and  data  qualifiers.  Some  footnotes  are 
used  with  specific  tests;  for  example,  footnotes  used  with  the  GC/FID  Petroleum  Hydrocarbon  methods  to  indicate 
(in  the  analyst’s  judgment)  die  product  that  appears  to  be  present  Finally,  there  are  a  number  of  general  qualifiers 
that  serve  to  identify  problems  and  pertinent  observations  made  during  sample  analysis  that  may  not  be  discussed  in 
the  Overview.  These  are  described  below: 

B  Compound  is  also  detected  in  the  blank.  The  indicated  compound  was  detected  in  die  sample  as  well  as 
the  method  blank.  Please  note  that  the  B  flag  is  not  used  when  the  sample  result  is  ND  (Not  Detected). 

G  Reporting  limit  raised  due  to  the  matrix  of  the  sample.  Indicates  that  reporting  limits  were  raised  due  to 
the  presence  of  non-target  compounds  or  other  matrix  interferences.  The  sample  may  or  may  not  have  been  diluted. 
For  inorganic  methods,  the  footnote  applies  only  to  the  flagged  analyte.  For  organic  methods,  the  footnote 
pertains  to  all  analytes  determined  by  the  method. 

J  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration.  Most  commonly,  a  “J”  value 
indicates  that  the  reported  result  for  the  analyte  is  below  the  stated  reporting  limit  and  is  an  estimated 
value.  “J”  values  are  applied  to  organic  analytes  detected  above  the  MDL  but  below  the  reporting  limit 
and  for  inorganic  analytes  detected  above  the  IDL  but  below  the  reporting  limit.  Analytes  which  are  not 
detected  at  or  below  the  reporting  limit  are  reported  as  “ND”  and  do  not  have  “J”  flags.  Because  “J” 
values  may  represent  false  positive  concentrations,  care  should  be  used  when  interpreting  these  data.  If 
there  is  uncertainty  about  the  quantitation  of  an  analyte  such  as  due  to  metals  serial  dilution  failure,  this 
footnote  may  also  indicate  that  a  reported  result  is  an  estimated  concentration,  even  if  it  is  above  the 
reporting  limit. 

N  Spiked  sample  recovery  not  within  limits.  This  qualifier  is  applied  to  the  parent  sample  when 
MS/MSD  recoveries  are  not  within  acceptable  limits. 

r  This  footnote  is  analyst  defined.  The  data  sheets  will  list  “r”  footnotes  with  consecutive  numbers. 

The  electronic  data  deliverable  will  show  “r”  data  qualifiers.  Please  see  datasheet  for  exact 
definition. 
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AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
SB*3  (2.00.3.50) 

059549- 0004 -SA 

SOIL  Sampled:  18  MAR 

21  MAR  98  Prepared:  23  MAR 

GCPID-H  Dilution:  1.0 

Result  Qualifier 


98 

98 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 

a , a , a - Tr i f 1 uorotol uene 
Fluorobenzene 


ND 

ND 

ND 

ND 

ND 


RL 

0.0060 

0.0060 

0.0024 

0.0060 

0.0060 


Recovery 

106 

102 


Received:  21  MAR  98 
Analyzed:  23  MAR  98 

MDL  Units 

0.00060  mg/kg 
0.0014  mg/kg 
0.00060  mg/kg 
0.0018  mg/kg 
0.0018  mg/kg 


X 

X 


Acceptable  Range 

34  -  175 
34  -  175 


Percent  moisture  is  16.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Audrey  Cornell 


4$ uanterra 

Environmental 

Services 

AFCEE'Aromatic  Volatile  Organics  with  MBTE 
Method  8020A 


Client  Name: 
Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parsons  Engineering  Science 

SB*3  (4.00,5.50) 

059549- 0005 -SA  ,  no 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  23  MAR  98 

GCPID-H  Dilution:  10 

Received: 

Analyzed: 

21  MAR 
24  MAR 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

Methyl -tert- butyl  ether 

ND  1.2 

ND  1.2 

ND  0.48 

ND  1.2 

ND  1.2 

0.12 

0.29 

0.12 

0.36 

0.36 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri fl uorotoluene 

FI uorobenzene 

ND  X 

ND  X 

34  -  175 

34  -  175 

Percent  moisture  is  15. 9X.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Audrey  Cornell 


AFCEE^Aromatic  Volatile  Organics  with  MBTE 
Method  8020A 


A  » 

4| )Puanterra 


Environment*] 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-4  (4.00.7.00) 


059549- 0006 *SA 
SOIL 

21  MAR  98 
6CPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  100 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 


Result  Qualifier 
ND 

15  d 

9.0  dB 

280  d 

ND 

Recovery 


RL  MDL  Units 

12  1.2  mg/kg 

12  2.8  mg/kg 

4.7  1.2  mg/kg 

12  3.5  mg/kg 

12  3.5  mg/kg 

Acceptable  Range 


a , a , a - Tr i f 1 uorotol uene 
FI uorobenzene 


ND  * 

ND  X 


34  -  175 
34  -  175 


Percent  moisture  is  14. 5*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank, 
d  =  See  Preferred  Result  on  Other  Column 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


€v>uanterra 

Environmental 

Services 


AFCEE'Aromatic  Volatile  Organics  with  MBTE  (Second  Column) 

Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-4  (4.00,7.00) 


059549-0006-SA 

SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  100 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 

MDL  Units 


Benzene 
To! uene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


ND  12 

5.6  JM  12 

6.0  JBM  4.7 

260  M  12 

ND  12 


1.2  mg/kg 
2.8  mg/kg 
1.2  mg/kg 
3.5  mg/kg 
3.5  mg/kg 


Surrogate 


Recovery  Acceptabl e  Range 


a . a . a -Tri f 1 uorotol uene 
FI uorobenzene 


ND  X  34  -  175 

ND  X  34  -  175 


Percent  moisture  is  14.51.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
B  =  Compound  is  also  detected  in  the  blank. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  *  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


AFCEE^Aromatic  Volatile  Organics  with  MBTE 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-B  (4.00.7.00) 

059549* 0007 *SA 

Sot  I  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  23  MAR  98 

GCPID-H  Dilution:  100 


Parameter 


Result  Qualifier  RL 


Benzene 
Toluene 
Ethyl  benzene 
Xylenes  (total) 

Methyl -tert-butyl  ether 


ND 

16 

13 

240 

ND 


d 

BM 

d 


12 

12 

4.6 

12 

12 


Surrogate  Recovery 

a . a . a • Tri  f 1 uorotol uene  JJ} 

Fluorobenzene 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


MDL  Units 

1.2  mg/kg 

2.8  mg/kg 

1.2  mg/kg 

3.5  mg/kg 

3.5  mg/kg 

Acceptable  Range 

34  -  175 
34  *  175 


Percent  moisture  is  13.2*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank, 
d  *  See  Preferred  Result  on  Other  Column 
M  -  Preferred  Result 
ND  *  Not  Detected 

Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


(Q  1 


A  12 

%a>uanterra 

Enxironmentzl 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 

a , a . a • Tri f 1 uorotol uene 
FI uorobenzene 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  100 


Result 

Qualifier 

RL 

ND 

12 

8.4 

JM 

12 

14 

dB 

4.6 

220 

M 

12 

ND 

Recovery 

12 

ND 

* 

ND 

X 

Received:  21  MAR  98 
Analyzed:  24  MAR  98 


MDl  Units 

1.2  mg/kg 

2.8  mg/kg 

1.2  mg/kg 

3.5  mg/kg 

3.5  mg/kg 

Acceptable  Range 

34  -  175 
34  -  175 


AFCEE^Aromati c  Volatile  Organics  with  MBTE  (Second  Column) 

Method  8020A 

Parsons  Engineering  Science 
SB-B  (4.00.7.00) 

059549- 0007 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Percent  moisture  is  13.2*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


AFCEE'Aromatic  Volatile  Organics  with  MBTE 
Method  8020A 


A  13 


Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-5  (4.50.5.00) 

059549- 0008 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  200 


Parameter 


Result  Qualifier  RL 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


ND 

ND 

ND 

300 

ND 


d 

d 


24 

24 

9.6 

24 

24 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


MDL  Units 

2.4  mg/kg 
5.8  mg/kg 
2.4  mg/kg 
7.2  mg/kg 
7.2  mg/kg 


Surrogate 


Recovery 


Acceptable  Range 


a . a . a - Tr i f 1 uorotol uene 
FI uorobenzene 


ND  *  34  -  175 

ND  X  34-175 


Percent  moisture  is  16.6*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

d  *  See  Preferred  Result  on  Other  Column 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


4$ uanterra 

Environmental 

Services 


AFCEE^Aromati c  Volatile  Organics  with  MBTE  (Second  Column) 

Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-5  (4.50.5.00) 


059549- 0008 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  200 


Parameter 


Result  Qualifier  RL 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


ND 

6.3 

ND 

290 

ND 


JM 

M 


24 

24 

9.6 

24 

24 


Surrogate 


Recovery 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


MDL  Units 

2.4  mg/kg 

5.8  mg/kg 

2.4  mg/kg 

7.2  mg/kg 

7.2  mg/kg 

Acceptable  Range 


a . a . a - Tr i f 1 uorotol uene 
Fluorobenzene 


ND  X 

ND  X 


34  -  175 
34  -  175 


Percent  moisture  is  16. at.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


AFCEE'Aromatic  Volatile  Organics  with  MBTE 
Method  8020A 


A  15 

4 wuanterra 

Environment*] 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-4  (10.00.12.00) 

059549- 0009 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  5.0 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


Result  Qualifier 

ND 

ND 

1.5  dB 
0.29  Jd 
ND 


RL 

MDL 

Units 

0.72 

0.072 

mg/ kg 

0.72 

0.17 

mg/kg 

0.29 

0.072 

mg/kg 

0.72 

0.22 

mg/kg 

0.72 

0.22 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


a , a . a -Tr i f 1 uorotol uene 
FI uorobenzene 


92  * 

97  X 


34  -  175 
34  •  175 


Percent  moisture  is  30.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank, 
d  =  See  Preferred  Result  on  Other  Column 

J  *  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE'Aromatic  Volatile  Organics  with  MBTE  (Second  Column) 

Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-4  (10.00.12.00) 


059549- 0009 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  5.0 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


Parameter 

Benzene 
Toluene 
Ethyl  benzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


Result  Qualifier 

ND 

ND 

1.5  MB 
0.27  JM 
ND 


RL 

MDL 

Units 

0.72 

0.072 

mg/kg 

0.72 

0.17 

mg/kg 

0.29 

0.072 

mg/kg 

0.72 

0.22 

mg/kg 

0.72 

0.22 

mg/kg 

Surrogate 


Recovery  Acceptable  Range 


a , a . a -Tr i f 1 uorotol uene 
Fluorobenzene 


90  X 

97  X 


34  -  175 
34  -  175 


Percent  moisture  is  30.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank.  ,  . 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


AFCEEAAromati c  Volatile  Organics  with  MBTE 
Method  8020A 


A  1  7 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-6  (7.50.8.00) 

059549- 0010 -SA 

SOIL  Sampled: 

21  MAR  98  Prepared: 

GCPID-H  Dilution: 


18  MAR  98 
23  MAR  98 
10 


Parameter 


Result  Qualifier  RL 


Benzene 
Toluene 
Ethyl  benzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


ND 

ND 

2.2 

ND 

ND 


MB 


1.2 

1.2 

0.48 

1.2 

1.2 


Received: 

21  MAR  98 

Analyzed: 

24  MAR  98 

MDL 

Units 

0.12 

mg/kg 

0.29 

mg/kg 

0.12 

mg/kg 

0.36 

mg/kg 

0.36 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


a . a . a - Tri f 1 uorotol uene 
Fluorobenzene 


ND  X 

ND  X 


34  -  175 
34  -  175 


Percent  moisture  is  15.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank. 

M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  18 

i^uanterra 

Emironmental 

Senices 


AFCEE'Aromatic  Volatile  Organics  with  MBTE  (Second  Column) 

Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-6  (7.50,8.00) 


059549- 0010 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  10 


Parameter 


Result  Qualifier  RL 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert-butyl  ether 


ND 

ND 

3.7  dB 
ND 
ND 


1.2 

1.2 

0.48 

1.2 

1.2 


Received:  21  MAR  98 
Analyzed:  24  MAR  98 


MDL  Units 

0.12  mg/kg 
0.29  mg/kg 
0.12  mg/kg 
0.36  mg/kg 
0.36  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


a . a . a -Tr i f 1 uorotol uene 
Fluorobenzene 


ND  X  34-175 

ND  X  34-175 


Percent  moisture  is  15. 8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

B  =  Compound  is  also  detected  in  the  blank, 
d  =  See  Preferred  Result  on  Other  Column 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


QC  LOT  ASSIGNMENT  REPORT 
Organics  by  Chromatography 


Laboratory 
Sample  Number 

059549- 0004 -SA 
059549- 0004 -SA 
059549- 0005 -SA 
059549- 0005 -SA 
059549- 0006 -SA 
059549- 0006 -SA 
059549- 0007 -SA 
059549- 0007 -SA 
059549- 0008 -SA 
059549* 0008 -SA 
059549- 0009 -SA 
059549- 0009 -SA 
059549- 0010 -SA 
059549- 0010 -SA 


^  A  1 9 

%$uanterra 

Environmental 

Services 


QC  Matrix 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


QC  Lot  Number  QC  Run  Number 
QC  Category  (DCS)  (SCS/BLANK) 


8020- PR -LS 

23 

8020 -PR -LS 

23 

8020 -PR -MS 

23 

8020-PR-MS 

23 

8020 -PR -MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

8020-PR-MS 

23 

MAR 

98-H 

23 

MAR 

MAR 

98-H 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

MAR 

98-01 

23 

MAR 

98-H 

98-H 

98-01 

98-01 

98-01 

98-01 

98-01 

98-01 

98-01 

98-01 

98-01 

98-01 

98*01 

98-01 


2D 


ijf'uanterra 


Environments! 
Services 


laboratory  control  sample  report 

Organics  by  Chromatography 
Project:  059549 


Category:  8020-PR-LS  Aromatic 
Matrix:  SOIL 

QC  Run:  23  MAR  98-H 
Concentration  Units:  mg/kg 

Analyte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1. 3 - Di chlorobenzene 

1. 4 - Di chlorobenzene 
1. 2 -Di chlorobenzene 
Methyl -tert- butyl  ether 


Surrogates 

a , a , a -Tri f 1 uorotol uene 
FI uorobenzene 

Category:  8020-PR-MS  Aromatic 
Matrix:  SOIL 

QC  Run:  23  MAR  98-01 
Concentration  Units:  mg/kg 

Anal yte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1.3- Di chlorobenzene 

1. 4 - Di chlorobenzene 
1 . 2 - Di chi orobenzene 
Methyl -tert -butyl  ether 


Surrogates 

a ,  a ,  a - Tr i f  1 uorotol uene 
FI uorobenzene 


Volatile  Organics  (AFCEE-Low  Level)  Jth  MTBE 

Date  Analyzed:  23  MAR  98 


Concentration 

Accuracy  u; 

Spiked 

Measured 

LCS 

Limits 

0.0500 

0.0559 

112 

66-135 

0.0500 

0.0517 

103 

60*135 

0.0500 

0.0525 

105 

66-139 

6.0500 

0.0523 

105 

61-139 

0.150 

0.157 

105 

61-143 

0.0500 

0.0521 

104 

60-141 

0.0500 

0.0531 

106 

66-136 

0.0500 

0.0509 

102 

51-144 

0.0500 

0.0589 

118 

25-175 

Concentration 

Accuracy^) 

Spi ked 

Measured 

LCS 

Limits 

0.0750 

0.0783 

104 

34-175 

0.0750 

0.0723 

96 

34-175 

Volatile  Organics  with  MBTE  (AFCEE- Medium  Level) 

Date  Analyzed:  24  MAR  98 


Concentration 

Accuracy (X) 

Spiked 

Measured 

LCS 

Limits 

1.00 

1.11 

111 

66-135 

1.00 

1.06 

106 

60-135 

1.00 

1.04 

104 

66-139 

1.00 

1.03 

103 

61-139 

3.00 

3.11 

104 

61-143 

1.00 

1.03 

103 

60-141 

1.00 

1.04 

104 

66-136 

1.00 

1.03 

103 

51-144 

1.00 

1.07 

107 

25-175 

Concentration 

Accuracy^) 

Spiked 

Measured 

LCS 

Limits 

1.50 

1.56 

104 

34-175 

1.50 

1.48 

99 

34-175 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


SINGLE  CONTROL  SAMPLE  REPORT 
Organics  by  Chromatography 


A  21 

4$ uanterra 


Environmental 

Services 


Analyte 


Concentration 
Spiked  Measured 


Accuracy  (If) 
SCS  Limits 


Category:  8020- PR* LS 

QC^Lot:  23^MAR  98-H  QC  Run:  23  MAR  98-H 
Concentration  Units:  mg/kg 


a . a . a -Tri fl uorotol uene 
Fluorobenzene 


0.0750 

0.0750 


0.0788 

0.0728 


105  34*175 

97  34*175 


Category:  8020-PR-MS 

Q^Lot:  23!MAR  98-01  QC  Run:  23  MAR  98-01 
Concentration  Units:  mg/kg 

a. a. a -Tri fl uorotol uene  1 

Fl uorobenzene  1 


106  34*175 

100  34-175 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Environmental 

Services 


METHOD  BLANK  REPORT 
Organics  by  Chromatography 
Project:  059549 


Test: 
Matrix: 
QC  Lot: 


8020-PAR-MDL-L-S  AFCEE  Aromatic  Volatile  Organics  with  MTBE 
23 1 MAR  98-H  QC  Run:  23  MAR  98-H  Date  Analyzed:  23  MAR  98 


Analyte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert -butyl  ether 


Result 

ND 

ND 

ND 

ND 

ND 


Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 


RL 

0.0050 

0.0050 

0.0020 

0.0050 

0.0050 


MDL 

0.00050 

0.0012 

0.00050 

0.0015 

0.0015 


Test: 
Matrix: 
QC  Lot: 


8020-PAR-MDL-M-S  AFCEE  Aromatic  Volatile  Organics  with  MBTE 
l^MAR  98-01  QC  Run:  23  MAR  98-01  Date  Analyzed:  24  MAR  98 


Analyte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert -butyl  ether 


Result 

Units 

RL 

MDL 

ND 

mg/kg 

0.10 

0.010 

ND 

mg/kg 

0.10 

0.024 

0.012  J 

mg/kg 

0.040 

0.010 

ND 

mg/kg 

0.10 

0.030 

ND 

mg/kg 

0.10 

0.030 

Test:  8020-PAR-MDL-2-L-S  AFCEE  Aromatic  Volatile  Organics  with  MTBE  (Second  Column) 

Q^Lot:  23 1  MAR  98-H  QC  Run:  23  MAR  98-H  Date  Analyzed:  23  MAR  98 


Analyte 

Result 

Units 

RL 

MDL 

Benzene 

ND 

mg/kg 

0.0050 

0.00050 

Toluene 

ND 

mg/kg 

0.0050 

0.0012 

Ethyl  benzene 

ND 

mg/kg 

0.0020 

0.00050 

Xylenes  (total) 

ND 

mg/kg 

0.0050 

0.0015 

Methyl -tert -butyl  ether 

ND 

mg/kg 

0.0050 

0.0015 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  =  Not  Detected 


METHOD  BLANK  REPORT 
Organics  by  Chromatography 
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Test:  8020-PAR-MDL-2-M-S  AFCEE  Aromatic  Volatile  Organics  with  MBTE  (Second  Column) 

Q^lot:  23 1  MAR  98-01  QC  Run:  23  MAR  98-01  Date  Analyzed:  24  MAR  98 


Anal yte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


Result 

Units 

RL 

MDL 

ND 

mg/kg 

0.10 

0.010 

ND 

mg/kg 

0.10 

0.024 

0.012  J 

mg/kg 

0.040 

0.010 

ND 

mg/kg 

0.10 

0.030 

ND 

mg/kg 

0.10 

0.030 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  =  Not  Detected 


Environmental 

Services 


•MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Organics  by  Chromatography 
Project:  059549 


Category:  8020- PR -LS  Aromatic  Volatile  Organics  (AFCEE-Low  Level)  with  MTBE 

Matrix:  SOIL 

Sample:  059549-0004 

MS  Run:  23  MAR  98- H 

Units  mg/kg  Units  Qualifier:  Dry  weight 


Analyte 


Concentration 

Sample  MS  MSD 

Result  Result  Result 


Amount  X  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


Benzene 
Tol uene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1. 3 - Di chlorobenzene 

1. 4 - Di chlorobenzene 
1, 2 -Di chlorobenzene 
Methyl -tert- butyl 

ether 


ND 

0.0573 

0.0603 

ND 

0.0517 

0.0537 

ND 

0.0517 

0.0535 

ND 

0.0497 

0.0500 

ND 

0.148 

0.145 

ND 

0.0465 

0.0460 

ND 

0.0481 

0.0479 

ND 

0.0429 

0.0418 

ND 

0.0587 

0.0639 

0.05000.0500  115 
0.05000.0500  103 
0.05000.0500  103 
0.05000.0500  99 
0.150  0.150  99 
0.05000.0500  93 
0.05000.0500  96 
0.05000.0500  86 

0.05000.0500  117 


121 

66-135 

5.1 

30 

107 

60-135 

3.8 

30 

107 

66-139 

3.4 

30 

100 

61-139 

0.6 

30 

96 

61-143 

2.3 

30 

92 

60-141 

1.1 

30 

96 

66-136 

0.4 

30 

84 

51-144 

2.6 

30 

128 

25-175 

8.5 

50 

Surrogates 


^Recovery 


Rec.  Accept.  Limits 


a . a . a -Tr i f 1 uorotol uene 
Fluorobenzene 


106 

102 


103  103 

100  106 


34-175 

34-175 


Category:  8020 -PR -MS  Aromatic  Volatile  Organics  with  MBTE  (AFCEE- Medium  Level) 
Matrix:  SOIL 

Sample:  059549-0005 

MS  Run:  23  MAR  98-01 

Units  mg/kg  Units  Qualifier:  Dry  weight 


Sample 

Analyte  Result 

Benzene  ND 

Tol uene  ND 

Chlorobenzene  ND 

Ethylbenzene  ND 

Xylenes  (total)  ND 

1. 3 - Di chlorobenzene  ND 

1.4 - Di chlorobenzene  ND 

1 . 2 • Di chi orobenzene  ND 

Methyl -tert -butyl 

ether  ND 


Concentration 

Amount 


MS 

MSD 

Spiked 

Result 

Result 

MS 

MSD 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

ND 

ND 

3.57 

3.57 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

ND 

ND 

1.19 

1.19 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS-MSD  Limits 


NC 

NC 

66-135 

NC 

30 

NC 

NC 

60-135 

NC 

30 

NC 

NC 

66-139 

NC 

30 

NC 

NC 

61-139 

NC 

30 

NC 

NC 

61-143 

NC 

30 

NC 

NC 

60-141 

NC 

30 

NC 

NC 

66-136 

NC 

30 

NC 

NC 

51-144 

NC 

30 

NC 

NC 

25-175 

NC 

50 

NC  =  Not  Calculated,  calculation  not  applicable. 


ND  =  Not  Detected 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Organics  by  Chromatography 
Project:  059549  (cont.) 


Category 
Matrix: 
Sample: 
MS  Run: 
Units 


8020 -PR -MS  Aromatic  Volatile  Organics  with  tffiTE 
SOIL 

059549-0005 

23  MAR  98-01  (cont.)  . 

mg/kg  Units  Qualifier:  Dry  weight 


(AFCEE- Medium  Level) 


Analyte 


Concentration 

Sample  MS  MSD 

Result  Result  Result 


Amount  X  Recov .  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


Surrogates 


^Recovery 


Rec.  Accept.  Limits 


a . a . a -Tri fl uorotol uene 
FI uorobenzene 


ND  ND  ND 

ND  ND  ND 


34-175 

34-175 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 


SB-3  (2.00.3.50) 
059549- 0004 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo (b)fl uoranthene 
Benzo ( g , h , i ) peryl ene 
Benzo (k)fl  uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

I ndeno ( 1 . 2 . 3 • cd ) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result  Qualifier 


ND 

ND 

0.24 

ND 

0.010 

ND 

ND 

ND 

0.087 

ND 

ND 

ND 

ND 

ND 

0.50 

ND 


JM 


M 


RL 

MDL 

Units 

0.24 

0.043 

mg/kg 

0.24 

0.059 

mg/  kg 

0.024 

0.0031 

mg/kg 

0.024 

0.0041 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0030 

mg/kg 

0.060 

0.0036 

mg/kg 

0.013 

0.0042 

mg/kg 

0.048 

0.0024 

mg/kg 

0.024 

0.0041 

mg/kg 

0.048 

0.0077 

mg/kg 

0.048 

0.0029 

mg/kg 

0.036 

0.0036 

mg/kg 

0.24 

0.055 

mg/kg 

0.048 

0.0066 

mg/kg 

0.048 

0.0031 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Terphenyl-dl4 


130  X  22  -  167 


Percent  moisture  is  16.81.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 
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AFCEE  . 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Confirmation) 

Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering 
SB-3  (2.00.3.50) 
059549- 0004 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Science 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a)pyrene 

Benzo ( b ) f 1 uoranthene 

Benzo ( g . h . i ) peryl ene 

Benzo (k) fluoranthene 

Chrysene 

Di benz(a . h) anthracene 

Fluorene 

FI uoranthene 

Indenod.  2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result  Qualifier 


ND 

ND 

0.11 

ND 

0.026 

ND 

ND 

ND 

0.089 

ND 

ND 

ND 

ND 

ND 

0.38 

ND 


RL 

MDL 

Units 

0.24 

0.043 

mg/kg 

0.24 

0.059 

mg/kg 

0.024 

0.0031 

mg/kg 

0.024 

0.0041 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0030 

mg/kg 

0.060 

0.0036 

mg/kg 

0.013 

0.0042 

mg/kg 

0.048 

0.0024 

mg/kg 

0.024 

0.0041 

mg/kg 

0.048 

0.0077 

mg/kg 

0.048 

0.0029 

mg/kg 

0.036 

0.0036 

mg/kg 

0.24 

0.055 

mg/kg 

0.048 

0.0066 

mg/kg 

0.048 

0.0031 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Terphenyl -dl4 


140  *  22  -  167 


Percent  moisture  is  16. ffit.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

d  =  See  Preferred  Result  on  Other  Column 
M  «  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


Polynuclear 


Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name:  Parsons  Engineering  Science 
Client  ID:  SB-3  (4.00.5.50) 

LAB  ID:  059549- 0005 -SA 

Matrix:  SOIL 

Authorized:  21  MAR  98 

Instrument:  HPLC-Q 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a) anthracene 
Benzo( a) pyrene 
Benzo ( b) f 1 uoranthene 
BenzoCg , h . i )peryl ene 
Benzo ( k)  f  1 uoranthene 
Chrysene 

Di benz ( a . h ) anthracene 
Fluorene 
Fluoranthene 
Indenod. 2. 3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

RL 

ND 

0.24 

ND 

0.24 

ND 

0.024 

ND 

0.024 

ND 

0.018 

ND 

0.014 

ND 

0.059 

ND 

0.013 

ND 

0.048 

ND 

0.024 

ND 

0.048 

ND 

0.048 

ND 

0.036 

ND 

0.24 

ND 

0.048 

ND 

0.048 

Recovery 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL  Units 

0.043  mg/kg 
0.058  mg/kg 
0.0031  mg/kg 
0.0040  mg/kg 
0.0026  mg/kg 
0.0030  mg/kg 
0.0036  mg/kg 
0.0042  mg/kg 
0.0024  mg/kg 
0.0040  mg/kg 
0.0076  mg/kg 
0.0029  mg/kg 
0.0036  mg/kg 
0.055  mg/kg 
0.0065  mg/kg 
0.0031  mg/kg 

Acceptable  Range 


Terphenyl -dl4 


100  X  22  -  167 


Percent  moisture  is  15. 9*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
SB-4  (4.00.7.00) 

059549- 0006 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

Benzo(a)pyrene 

Benzo (b) fluoranthene 

Benzo(g,h.i)perylene 

Benzo ( k)  f 1  uoranthene 

Chrysene 

Di benz( a . h) anthracene 

Fluorene 

FI uoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  10 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


»sult 

Qualifier 

RL 

MDL 

Units 

ND 

2.3 

0.42 

mg/kg 

Kin 

2.3 

0.57 

mg/kg 

n  046  JM 

0.23 

0.030 

mg/kg 

ND 

0.23 

0.040 

mg/kg 

Iw 

ND 

• 

0.18 

0.026 

mg/kg 

111/ 

ND 

0.14 

0.029 

mg/kg 

•11/ 

ND 

0.59 

0.035 

mg/kg 

ND 

0.13 

0.041 

mg/kg 

ND 

0.47 

0.023 

mg/kg 

ND 

0.23 

0.040 

mg/kg 

ND 

0.47 

0.075 

mg/kg 

ND 

0.47 

0.028 

mg/kg 

ND 

0.35 

0.035 

mg/kg 

33 

d 

2.3 

0.54 

mg/kg 

ND 

0.47 

0.064 

mg/kg 

ND 

0.47 

0.030 

mg/kg 

Recovery 

Acceptable  Range 

ND 

X 

22  -  167 

Percent  moisture  is  14.5*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

d  =  See  Preferred  Result  on  Other  Column  . 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  -  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 

Method  8310 


HPLC  (Confirmation) 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo( a) pyrene 
Benzo(b) fluoranthene 
Benzo ( g , h . i ) peryl ene 
Benzo ( k )  f  1 uoranthene 
Chrysene 

Di benz( a , h) anthracene 

Fluorene 

Fluoranthene 

I  ndeno  ( 1 , 2 . 3  •  cd )  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Ter phenyl -dl4 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 

- .  t  r • _ _  m 


Dilution:  10 

Result  Qualifier 

RL 

ND 

2.3 

ND 

2.3 

0.073  Jd 

0.23 

ND 

0.23 

ND 

0.18 

ND 

0.14 

ND 

0.59 

ND 

0.13 

ND 

0.47 

ND 

0.23 

ND 

0.47 

ND 

0.47 

ND 

0.35 

32  M 

2.3 

ND 

0.47 

ND 

0.47 

Recovery 
ND  * 


Parsons  Engineering  Science 
SB-4  (4.00.7.00) 

059549- 0006- SA 
SOIL 

21  MAR  98 
HPLC-Q 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL 

Units 

0.42 

mg/ kg 

0.57 

mg/kg 

0.030 

mg/kg 

0.040 

mg/kg 

0.026 

mg/kg 

0.029 

mg/kg 

0.035 

mg/kg 

0.041 

mg/kg 

0.023 

mg/kg 

0.040 

mg/kg 

0.075 

mg/kg 

0.028 

mg/kg 

0.035 

mg/kg 

0.54 

mg/kg 

0.064 

mg/kg 

0.030 

mg/kg 

Acceptable  Range 

22  -  167 

Percent  moisture  is  14.5JT.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-B  (4.00.7.00) 

059549- 0007 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Sampled:  ih  mak  ho 
Prepared:  31  MAR  98 
rviliitimv  10 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo(g.h.i)perylene 

Benzo(k) fl uoranthene 

Chrysene 

Di benz(a . h) anthracene 

Fl uorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


‘Suit 

Qualifier 

RL 

MDL 

Units 

ND 

2.3 

0.41 

mg/kg 

m 

2.3 

0.56 

mg/kg 

n  092  JM 

0.23 

0.030 

mg/kg 

ND 

0.23 

0.039 

mg/kg 

ND 

0.17 

0.025 

mg/kg 

ND 

0.14 

0.029 

mg/kg 

ND 

0.58 

0.035 

mg/kg 

ND 

0.13 

0.040 

mg/kg 

ND 

0.46 

0.023 

mg/kg 

ND 

0.23 

0.039 

mg/kg 

ND 

0.46 

0.074 

mg/kg 

ND 

0.46 

0.028 

mg/kg 

ND 

0.35 

0.035 

mg/kg 

48 

d 

2.3 

0.53 

mg/kg 

ND 

0.46 

0.063 

mg/kg 

ND 

0.46 

0.030 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Terphenyl -dl4 


ND 


X  22  -  167 


Percent  moisture  is  13.21.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 

Method  8310 


HPLC  (Confirmation) 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering 
SB*B  (4.00.7.00) 
059549- 0007 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Science 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  10 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a)pyrene 

Benzo ( b) f 1 uoranthene 

Benzo ( g , h . i ) peryl ene 

Benzo (k)  fl  uoranthene 

Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

I ndeno (1,2.3- cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Qualifier 

RL 

MDL 

Units 

ND 

2.3 

0.41 

mg/kg 

IW 

ND 

2.3 

0.56 

mg/kg 

0.11 

Jd 

0.23 

0.030 

mg/kg 

ND 

0.23 

0.039 

mg/kg 

ND 

0.17 

0.025 

mg/kg 

ND 

0.14 

0.029 

mg/kg 

ND 

0.58 

0.035 

mg/kg 

ND 

0.13 

0.040 

mg/kg 

ND 

0.46 

0.023 

mg/kg 

ND 

0.23 

0.039 

mg/ kg 

ND 

0.46 

0.074 

mg/kg 

ND 

0.46 

0.028 

mg/kg 

ND 

0.35 

0.035 

mg/kg 

46 

M 

2.3 

0.53 

mg/kg 

ND 

0.46 

0.063 

mg/kg 

ND 

0.46 

0.030 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Terphenyl -dl4 


ND 


*  22-167 


Percent  moisture  is  13.2*.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  «  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Services 


Polynuclear 


AFCEE 

Aromatic  Hydrocarbons. 
Method  8310 


HPLC 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 


SB-5  (4.50.5.00) 
059549- 0008 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  5.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a) pyrene 
Benzo(b) fluoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo(k) fluoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

FI uoranthene 

I  ndeno  (1.2.3-  cd)  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result  Qualifier 

ND 

ND 

0.027  JM 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

19  d 

ND 

ND 


RL 

MDL 

Units 

1.2 

0.22 

mg/kg 

1.2 

0.29 

mg/kg 

0.12 

0.016 

mg/kg 

0.12 

0.020 

mg/kg 

0.090 

0.013 

mg/kg 

0.072 

0.015 

mg/kg 

0.30 

0.018 

mg/kg 

0.066 

0.021 

mg/kg 

0.24 

0.012 

mg/kg 

0.12 

0.020 

mg/kg 

0.24 

0.038 

mg/kg 

0.24 

0.014 

mg/kg 

0.18 

0.018 

mg/kg 

1.2 

0.28 

mg/kg 

0.24 

0.033 

mg/kg 

0.24 

0.016 

mg/ kg 

Surrogate 
Terphenyl -dl4 


Recovery 

110 


Acceptable  Range 
22  -  167 


Percent  moisture  is  16.6*.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  *  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Percent  moisture  is  16. 6X.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


A  35 

%l))uanterra 


Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo (a)pyrene 
Benzo (b) fluoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz ( a . h) anthracene 

Fluorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 

0.0070  Jd 
0.15  H 
0.13  H 
0.14  M 
0.060  Jd 
0.076  M 
ND 
ND 

0.040  Jd 
0.052  JM 
0.045  d 
0.28  Jd 
0.019  JM 
0.097  d 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL  Units 

0.052  mg/kg 
0.071  mg/kg 
0.0038  mg/kg 
0.0049  mg/kg 
0.0032  mg/kg 
0.0036  mg/kg 
0.0043  mg/kg 
0.0051  mg/kg 
0.0029  mg/kg 
0.0049  mg/kg 
0.0092  mg/kg 
0.0035  mg/kg 
0.0043  mg/kg 
0.066  mg/kg 
0 . 0079  mg/kg 
0 . 0038  mg/kg 


Parsons  Engineering  Science 
SB-4  (10.00.12.00) 

059549- 0009 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.29 

0.29 

0.029 

0.029 

0.022 

0.017 

0.072 

0.016 

0.058 

0.029 

0.058 

0.058 

0.043 

0.29 

0.058 

0.058 


Surrogate 

Terphenyl-dl4 


Recovery 

100 


Acceptable  Range 
22  -  167 


Percent  moisture  is  30.81.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  «  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  3t> 

€$uanterra 


Ermronmental 

Scnices 


AFCEE  . 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Confirmation) 

Method  8310 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo( a) pyrene 
Benzo ( b) f 1 uoranthene 
Benzo ( g , h . i ) peryl ene 
Benzo( k)  fl  uoranthene 
Chrysene 

Dibenz( a, h) anthracene 

Fluorene 

Fluoranthene 

Indenod, 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 

0.0047  JM 
0.23  d 
0.14  d 
0.20  d 
0.049  JM 
0.084  d 
ND 
ND 

0.024  JM 
0.069  Jd 
0.034  JM 
0.28  JM 
0.029  Jd 
0.090  M 

Recovery 

140 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL  Units 

0.052  mg/kg 
0.071  mg/kg 
0.0038  mg/kg 
0.0049  mg/kg 
0.0032  mg/kg 
0.0036  mg/kg 
0.0043  mg/kg 
0.0051  mg/kg 
0.0029  mg/kg 
0.0049  mg/kg 
0.0092  mg/kg 
0.0035  mg/kg 
0.0043  mg/kg 
0.066  mg/kg 
0.0079  mg/kg 
0.0038  mg/kg 

Acceptable  Range 
22  -  167 


Parsons  Engineering  Science 
SB-4  (10.00.12.00) 

059549- 0009 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.29 

0.29 

0.029 

0.029 

0.022 

0.017 

0.072 

0.016 

0.058 

0.029 

0.058 

0.058 

0.043 

0.29 

0.058 

0.058 


X 


Percent  moisture  is  30. 8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 

d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  37 

%wuanterra 


Environmental 

Services 


Polynuclear 


AFCEE 


Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-6  (7.50,8.00) 

059549- 0010 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Sampled:  hak  yu 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

Benzo(a)pyrene 

Benzo (b) fluoranthene 

Benzo(g.h.i)perylene 

Benzo(k) fluoranthene 

Chrysene 

Di benz( a , h) anthracene 

FI uorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result  Qualifier 

ND 

ND 

0.018  JM 
0.085  M 
0.16  d 
0.17  M 
0.10  d 
0.064  M 
0.12  H 
ND 
ND 

0.14  M 
0.079  d 
1.1  d 
0.085  M 
0.19  d 


RL 

MDL 

Units 

0.24 

0.043 

mg/kg 

0.24 

0.058 

mg/kg 

0.024 

0.0031 

mg/kg 

0.024 

0.0040 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0030 

mg/kg 

0.059 

0.0036 

mg/kg 

0.013 

0.0042 

mg/kg 

0.048 

0.0024 

mg/kg 

0.024 

0.0040 

mg/kg 

0.048 

0.0076 

mg/kg 

0.048 

0.0029 

mg/kg 

0.036 

0.0036 

mg/kg 

0.24 

0.055 

mg/kg 

0.048 

0.0065 

mg/kg 

0.048 

0.0031 

mg/kg 

Surrogate 


Recovery  Acceptable  Range 


Terphenyl -dl4 


100  X  22  •  167 


Percent  moisture  is  15. 8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  ■  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Enwron  mental 
Services 


AFCEE  .  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Confirmation) 

Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
SB-6  (7.50.8.00) 

059549- 0010 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo( a) pyrene 
Benzo ( b ) f 1 uoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz ( a . h) anthracene 
FI uorene 
FI uoranthene 
Indenod, 2. 3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Result  Qualifier 


ND 

ND 

0.022 

0.15 

0.13 

0.19 

0.092 

0.066 

0.17 

ND 

ND 

0.19 

ND 

1.1 

0.14 

0.15 


Jd 

d 

M 

d 

M 

d 

d 


Recovery 

110 


Received:  21  MAR  98 
Anaiyzed:  17  APR  98 


RL 

MDL 

Units 

0.24 

0.043 

mg/ kg 

0.24 

0.058 

mg/kg 

0.024 

0.0031 

mg/kg 

0.024 

0.0040 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0030 

mg/kg 

0.059 

0.0036 

mg/kg 

0.013 

0.0042 

mg/kg 

0.048 

0.0024 

mg/ kg 

0.024 

0.0040 

mg/kg 

0.048 

0.0076 

mg/kg 

0.048 

0.0029 

mg/kg 

0.036 

0.0036 

mg/kg 

0.24 

0.055 

mg/kg 

0.048 

0.0065 

mg/kg 

0.048 

0.0031 

mg/kg 

Acceptable  Range 
22  -  167 


Percent  moisture  is  15.81.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  39 

(puanterra 


Enwronmcntzl 

Services 


QC  LOT  ASSIGNMENT  REPORT 

High  Performance  Liquid  Chromatography 


Laboratory 
Sample  Number 

059549- 0004 -SA 
059549- 0004 -SA 
059549- 0005 -SA 
059549- 0006 -SA 
059549-0006-SA 
059549- 0007 -SA 
059549- 0007 -SA 
059549- 0008 -SA 
059549- 0008 -SA 
059549- 0009 -SA 
059549- 0009 -SA 
059549-0010-SA 
059549-0010-SA 


QC  Matrix 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


QC  Category 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

8310AF-S 

831QAF-S 


QC  Lot  Number 
(DCS) 

31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 


QC  Run  Number 
(SCS/BLANK) 

31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 
31  MAR  98-01 


laboratory  control  sample  report 

High  Performance  Liquid  Chromatography 
Project:  059549 


A  40 

€$>uanterra 


EmironmenuJ 

Services 


Category:  8310AF-S  AFCEE  -  Polynuclear 
Matrix:  SOIL 

QC  Run:  31  MAR  98-01 
Concentration  Units:  mg/kg 


Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzol a) pyrene 
Benzo(b) fluoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo ( k ) f 1 uoranthene 
Chrysene 

Di benz( a. h) anthracene 
FI uorene 
FI uoranthene 
Indenod.  2. 3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 


Surrogates 
Terphenyl -dl4 


Aromatic  Hydrocarbons 

Date  Analyzed:  17  APR  98 


Concentration 

Accuracyu; 

Spiked 

Measured 

LCS 

Limits 

0.533 

0.479 

90 

33-140 

0.533 

0.511 

96 

39-135 

0.533 

0.458 

86 

44-135 

0.533 

0.475 

89 

29-145 

0.533 

0.479 

90 

42-135 

0.533 

0.501 

94 

25-147 

0.533 

0.516 

97 

43-135 

0.533 

0.502 

94 

50-139 

0.533 

0.494 

93 

49-144 

6.533 

0.502 

94 

41-135 

0.533 

0.491 

92 

43-135 

0.533 

0.512 

96 

32-135 

0.533 

0.502 

94 

45-135 

0.533 

0.514 

96 

33-135 

0.533 

0.484 

91 

42-139 

0.533 

0.479 

90 

45-135 

Concentration 

Accuracy (2) 

Spiked 

Measured 

LCS 

Limits 

3.33 

3.48 

105 

22-167 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results 


A 

i $>uanterra 


Enwronmcntsl 

Services 


SINGLE  CONTROL  SAMPLE  REPORT 

High  Performance  Liquid  Chromatography 


Analyte 


Concentration  Accuracy(t) 

Spiked  Measured  SCS  Limits 


Category:  8310AF-S 
Matrix:  SOIL 

QC  Lot:  31  MAR  98*01  QC  Run: 
Concentration  Units:  mg/kg 


31  MAR  98*01 


Terphenyl *dl4 


3.33  3.43 


103  22-167 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Services 


METHOD  BLANK  REPORT  ^  ^ 

High  Performance  Liquid  Chromatography 
Project:  059549 


Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-S  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC 
31 1 MAR  98-01  QC  Run:  31  MAR  98-01  Date  Analyzed:  17  APR  98 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a)pyrene 

Benzo (b) f 1 uoranthene 

Benzo ( g . h . i ) peryl ene 

Benzo ( k)  f 1  uoranthene 

Chrysene 

Di benz( a , h) anthracene 

Fluorene 

FI uoranthene 

Indenod, 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

RL 

MDL 

0.20 

0.036 

0.20 

0.049 

0.020 

0.0026 

0.020 

0.0034 

0.015 

0.0022 

0.012 

0.0025 

0.050 

0.0030 

0.011 

0.0035 

0.040 

0.0020 

0.020 

0.0034 

0.040 

0.0064 

0.040 

0.0024 

0.030 

0.0030 

0.20 

0.046 

0.040 

0.0055 

0.040 

0.0026 

Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-2-S  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Confirmation) 
31JMAR  98-01  QC  Run:  31  MAR  98-01  Date  Analyzed:  17  APR  98 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo(a)pyrene 

Benzo ( b) f 1 uoranthene 

Benzo (g.h.i) peryl ene 

Benzo( k) fl uoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluorene 

Fluoranthene 

I ndeno ( 1 . 2 . 3 - cd ) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

RL 

MDL 

ND 

mg/kg 

0.20 

0.036 

ND 

mg/kg 

0.20 

0.049 

ND 

mg/kg 

0.020 

0.0026 

ND 

mg/kg 

0.020 

0.0034 

ND 

mg/kg 

0.015 

0.0022 

ND 

mg/kg 

0.012 

0.0025 

ND 

mg/kg 

0.050 

0.0030 

ND 

mg/kg 

0.011 

0.0035 

ND 

mg/kg 

0.040 

0.0020 

ND 

mg/kg 

0.020 

0.0034 

ND 

mg/kg 

0.040 

0.0064 

ND 

mg/kg 

0.040 

0.0024 

ND 

mg/kg 

0.030 

0.0030 

ND 

mg/kg 

0.20 

0.046 

ND 

mg/kg 

0.040 

0.0055 

ND 

mg/kg 

0.040 

0.0026 

ND  =  Not  Detected 


A  43 

%wuanterra 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
High  Performance  Liquid  Chromatography 
Project:  059549 


Category:  8310AF-S  AFCEE  -  Polynuclear  Aromatic  Hydrocarbons 

Matrix:  SOIL 

Sample:  059549-0004 

MS  Run:  31  MAR  98-01 


Units  mg/kg 


Units  Qualifier:  Dry  weight 


Concentration 


Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzol a) pyrene 
Benzo ( b) f 1 uoranthene 
Benzo ( g , h . i ) peryl ene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz( a. h) anthracene 
FI uorene 
Fluoranthene 
Indenod. 2. 3-cd) 
pyrene 
Naphthalene 
Phenanthrene 
Pyrene 


Surrogates 

Terphenyl -dl4  134 


Sample 

MS 

MSD 

Result 

Result 

Result 

ND 

0.369 

0.513 

ND 

0.427 

0.487 

0.238 

d  0.581 

0.565 

ND 

0.610 

0.603 

0.0102 

JM  0.534 

0.524 

ND 

0.519 

0.505 

ND 

0.514 

0.511 

ND 

0.502 

0.507 

0.0874 

M  0.552 

0.513 

ND 

0.540 

0.558 

ND 

0.584 

0.555 

ND 

0.492 

0.537 

ND 

0.492 

0.499 

ND 

0.541 

0.537 

0.497 

d  0.800 

0.778 

ND 

0.554 

0.662 

^Recovery 
89.4  91.2 


Amount  X  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 


0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 

0.533 


0.533  0.533 
0.533  0.533 
0.533  0.533 
0.533  0.533 


Rec.  Accept.  Limits 
22-167 


69 

96 

33-140 

33 

80 

91 

39-135 

13 

72 

69 

44-135 

2.8 

114 

113 

29-145 

1.2 

99 

97 

42-135 

1.9 

97 

95 

25-147 

2.7 

96 

96 

43-135 

0.5 

94 

95 

50-139 

0.9 

90 

83 

49-144 

7.3 

101 

105 

41-135 

3.3 

110 

104 

43-135 

5.1 

92 

101 

32-135 

8.7 

92 

94 

45-135 

1.4 

102 

101 

33-135 

0.7 

73 

68 

42-139 

2.8 

104 

124 

45-135 

18 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 


d  =  See  Preferred  Result  on  Other  Column 

J  *  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


General  Inorganics 


A  44 


Services 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


Parsons  Engineering  Science 
SB-1  (6.00.8.00) 

059549- 0001 -SA 
SOIL 

21  MAR  98 


Sampled:  18  MAR  98 
Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Parameter 

Result  Qual 

Dil 

1 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Test 

Prepared  Analyzed 

Units 

Method 

Date  Date 

mg/kg 

9060 

30  MAR  98  01  APR  98 

mg/kg 

9060 

30  MAR  98  01  APR  98 

mg/kg 

9060 

30  MAR  98  01  APR  98 

■g/kg 

9060 

30  MAR  98  01  APR  98 

ND  =  Not  Detected 


Reported  By:  Patty  Jungk 


Approved  By:  Jan  Ecos 


General  Inorganics 


A 

^wuanterra 


Environmental 

Services 


Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


Parsons  Engineering  Science 
SB-1  (9.50.10.00) 

059549- 0002 -SA 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Parameter 

Result  Qua! 

Dil 

1 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Total  Organic 
Carbon 

ND 

1.0 

2000 

Total  Organic 
Carbon 

Total  Organic 

ND 

1.0 

2000 

ND 

1.0 

2000 

Carbon 

Units 

Test 

Method 

Prepared  Analyzed 
Date  Date 

mg/kg 

9060 

30  MAR  98  01  APR  98 

mg/kg 

9060 

30  MAR  98  01  APR  98 

mg/kg 

9060 

30  MAR  98  01  APR  98 

mg/kg 

9060 

30  MAR  98  01  APR  98 

ND  =  Not  Detected 


Reported  By:  Patty  Jungk 


Approved  By:  Jan  Ecos 


General  Inorganics 
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Services 


•Client  Name: 
Client  ID: 
Lab  ID: 
Matrix: 
Authorized: 


Parameter 

Total  Organic 
Carbon 

Total  Organic 
Carbon 

Total  Organic 
Carbon 

Total  Organic 
Carbon 


Parsons  Engineering  Science 
SB-2  (6.50.7.00) 

059549- 0003 -SA 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Test 

Prepared  Analyzed 

Result  Qual 

Dil 

RL 

Units 

Method 

Date  Date 

ND 

1.0 

2000 

mg/kg 

9060 

30  MAR  98  01  APR  98 

ND 

1.0 

2000 

mg/kg 

9060 

30  MAR  98  01  APR  98 

ND 

1.0 

2000 

mg/kg 

9060 

30  MAR  98  01  APR  98 

ND 

1.0 

2000 

mg/kg 

9060 

30  MAR  98  01  APR  98 

ND  =  Not  Detected 


Reported  By:  Patty  Jungk 


Approved  By:  Jan  Ecos 
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QC  LOT  ASSIGNMENT  REPORT 

Wet  Chemistry  Analysis  and  Preparation 


Laboratory 
Sample  Number 

059549-0001-SA 
059549-0001-SA 
059549-0001-SA 
059549-0001-SA 
059549-0001-MS 
059549-0001 -SD 
059549- 0002 -SA 
059549- 0002 -SA 
059549 -00 02 -SA 
059549- 0002 -SA 
059549- 0003 -SA 
059549- 0003 -SA 
059549- 0003 -SA 
059549- 0003 -SA 


QC  Matrix 


QC  Category 


QC  Lot  Number  QC  Run  Number 
(DCS)  (SCS/BLANK) 


SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

TOC-MG-S 

01 

APR 

98-N2 

30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 
30  MAR  98-N1 


DUPLICATE  CONTROL  SAMPLE  REPORT 
Wet  Chemistry  Analysis  and  Preparation 


A 


Environmental 

Services 


Analyte 


Concentration 
Spiked  Measured 


DCS1 


DCS2  AVG 


Accuracy  Precision 
Average (X)  (RPD) 

DCS  Limits  DCS  Limits 


Category:  TOC-MG-S 
Matrix:  SOIL 
QC  Lot:  01  APR  98-N2 
Concentration  Units:  mg/kg 


Total  Organic 
Carbon 


120000  120000  115000  117000  98  91-111  4.2  10 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Emiron  mental 
Services 


METHOD  BLANK  REPORT 
Wet  Chemistry  Analysis 
Project:  059549 


and  Preparation 


Test: 
Matrix: 
QC  Lot: 

Analyte 


TOC-9060-MG-MDL-S  Total  Organic  Carbon  (TOC) 

0?XAPR  98 -N2  QC  Run:  30  MAR  98-N1  Date  Analyzed:  01  APR 

Result  Units  RL 


Total  Organic  Carbon 


ND  mg/kg  2000 


98 


MOL 

550 


ND  =  Not  Detected 


A  SO 

uanterra 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Wet  Chemistry  Analysis  and  Preparation 
Project:  059549 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


A  51 

%wuanterra 


Emironmcntal 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB*3  (2.00.3.50) 

059549- 0004 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  01  APR  98 
Dilution:  1.0 


Parameter  Result  Qualifier 

TPH  (C8-C40)  HO 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 
12  mg/kg 


Surrogate 

o-Terphenyl 

Nonatriacontane 


Recovery 

101  * 

111  * 


Acceptable  Range 

22  -  166 
10  -  192 


Percent  moisture  is  16. 8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-3  (4.00.5.50) 

059549- 0005 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  01  APR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


TPH  (C8-C40) 


400 


14 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 
13  mg/kg 


Surrogate 

o*Terphenyl 

Nonatriacontane 


Recovery 

103  X 

121  * 


Acceptable  Range 

22  •  166 
10  -  192 


Percent  moisture  is  15.9*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


A  S3 

€jv>uanterra 

Environmental 

Services 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 

51  mg/kg 

Acceptable  Range 

22  ■  166 
10  -  192 


Percent  moisture  is  14. 531 .  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Method  FL-PRO  -  TPH  CC8-C40) 
Method  FL-PRO 

Parsons  Engineering  Science 
SB-4  (4.00.7.00) 

059549-0006-SA 

SOTL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  01  APR  98 

GCFID-I  Dilution:  4.0 

Result  Qualifier  RL 


TPH  (C8-C40) 

Surrogate 

o- Ter phenyl 
Nonatri acontane 


Recovery 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 
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%v>uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-B  (4.00.7.00) 


059549- 0007 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  01  APR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


TPH  (C8-C40) 


470 


14 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 
12  mg/kg 


Surrogate 

o-Terphenyl 

Nonatriacontane 


Recovery  Acceptable  Range 

93  X  22  -  166 

98  *  10  -  192 


Percent  moisture  is  13.2*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 
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Method  FL-PRO  *  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-5  (4.50.5.00) 

059549- 0008 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  01  APR  98 
Dilution:  4.0 


Parameter 


Result  Qualifier  RL 


TPH  (C8-C40) 


1700 


64 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 
57  mg/kg 


Surrogate 

o- Ter phenyl 
Nonatriacontane 


Recovery 

83  X 

86  X 


Acceptable  Range 

22  -  166 
10  -  192 


Percent  moisture  is  16.6*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


4$>uanterra 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SB-4  (10.00.12.00) 


059549- 0009 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  01  APR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 


TPH  (C8-C40) 


17  J  20  18  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


87  *  22  -  166 

106  *  10  -  192 


Percent  moisture  is  30.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra- Tampa  Approved  By:  Lynn  S.  Calvin 


Environment */ 
Semces 


Method  FL-PRO  -  TPH  CC8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

SB-6  (7.50.8.00) 

059549- 0010 -SA 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  01  APR  98 

6CFID-I  Dilution:  2.0 

Received:  21  MAR  98 
Analyzed:  03  APR  98 

Parameter 

Result  Qualifier  RL 

MDL  Units 

TPH  (C8-C40) 

390  30 

27  mg/kg 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

94  * 

92  * 

22  -  166 

10  -  192 

Percent  moisture  is  15.8*.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


QC  LOT  ASSIGNMENT  REPORT 
Sent  OUT  to  Subcontractors 


A  56 


tp)uanterra 

Environment^] 

Services 


Laboratory 
Sample  Number 

059549- 0004 -SA 
059549- 0005 -SA 
059549-0006-SA 
059549- 0007 -SA 
059549- 0008 -SA 
059549- 0009 -SA 
059549- 0010 -SA 


QC  Matrix 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 


QC  Category 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 


QC 

Lot 

Number 

(DCS) 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

01 

APR 

98 -SI 

QC  Run  Nianber 
(SCS/BLANK) 

01  APR  98 -SI 
01  APR  98 -SI 
01  APR  98 -SI 
01  APR  98- SI 
01  APR  98 -SI 
01  APR  98 -SI 
01  APR  98-SI 


A  59 

%wuanterra 


Environmental 
Services 


DUPLICATE  CONTROL  SAMPLE  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059549 

Category:  TPHFLPROS  Method  FL-PRO.  TPH  (C8-C40) 
Matrix:  SOIL 

QC  Lot:  01  APR  98 -SI 
Concentration  Units:  mg/kg 


Analyte 
TPH  (C8-C40) 
Surrogate 


Date  Analyzed:  03  APR  98 


o-Terphenyl 
Nonatri acontane 


Concentration 

Spiked  Measured 

DCS1  Qual  DCS2  Qual 

AVG 

Accuracy 
Averagett) 
DCS  Limits 

Precision 
(RPD) 
DCS  Limit 

56.7 

53.0  49.4 

51.2 

90  63-135 

7.0  25 

Spiked 

Concentration 

Measured 

DCS1  Qual  DCS2  Qual 

Accuracy 
Averagett) 
DCS  Limits 

3.33 

20.0 

3.22  2.99 

11.0  13.9 

93  22-166 

62  10-192 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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SINGLE  CONTROL  SAMPLE  REPORT 
Sent  OUT  to  Subcontractors 


Analyte 

Concentration 

Spiked  Measured 

Accuracy (2) 
SCS  Limits 

Category:  TPHFLPROS 
Matrix:  SOIL 

QC  Lot:  01  APR  98 -SI 
Concentration  Units: 

QC  Run: 
mg/kg 

01  APR  98 -SI 

o-Terphenyl 

Nonatriacontane 

3.33 

20.0 

2.92 

15.6 

88  22-166 
78  10-192 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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METHOD  BLANK  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059549 


Test:  TPH-Fl-PRO-OUT-S  Method  FL-PRO  -  TPH  (C8-C40) 

QuSti  01!APR  98 -SI  QC  Run:  01  APR  98 -SI  Date  Analyzed: 


Analyte 
TPH  (C8-C40) 


Result  Units 

ND  mg/kg 


03  APR  98 
RL 
10 


MDL 

9.0 


ND  =  Not  Detected 


W#TE  -  Stoyt  w*ft  fhm  Smvpfo;  CANARY  -  Returned  to  CMvnf  with  Report;  PINK -Field  Copy 


A  63 


^>uanterra 

SAMPLE  CHECKLIST 

Project  #• _ _ JSXJV^  Date/Time  Received:  2llZ.  I  2  — £ — Q&&L 

Company  Name  &  Sampling  Site:<  fs - - - 

_ Z. _ _2> - 


•Cooler  #(s): 
Temperatures: 


Jj3»_  O.T  JLZ. 


Unpacking  &  Labeling  Check  Points: 

1 .  Radiation  checked,  record  if  reading  >  0.5  mR/hr. 

2.  Cooler  seals  intact 

3 .  Chain  of  custody  present 

4.  Bottles  broken  and/or  are  leaking,  comment  if  yes. 


N/A  Yes  No 

-cf  □ 
□ 

JZf  □ 
□  □ 


jnR/hr) 


[ 


PHOTOGRAPH  BROKEN  BOTTLES 


3 


□.  5.  Containers  labeled,  comment  if  no. 

6.  pH  of  all  samples  checked  and  meet  requirements,  note  exceptions. 

0^0  7.  Chain  of  custody  includes  “received  by”  and  “relinquished”  by  signatures, 

ites,  and  times. 

8.  Receipt  da te(s)  >  48  hours  past  the  collection  date(s)?  If  yes,  notify  PA/PM. 
O'  □  9.  Chain  of  custody  agrees  with  bottle  count  comment  if  no. 

C  □  10.  Chain  of  custody  agrees  with  labels,  comment  if  no. 

11.  VOA  samples  filled  completely,  comment  if  no. 
ll^yOA  bottles  preserved,  check  for  labels. 

13.  Did  samples  require  preservation  with  sodium  thiosulfate? 

□  □  14.  If  yes  to  #12,  did  the  samples  contain  residual  chlorine? 

0^0  □  15^-Sediment  present  in  “D,”  dissolved,  bottles. 

0^16. 


Are  analyses  with  short  holding  times  requested? 

O  IT  Is  extra  sample  volume  provided  for  MS.  MSD  or  matrix  duplicates? 

□  CjJJP  Multiphase  samples  present?  If  yes.  comment  below. 

□  □  19.  Any  subsampling  for  volatiles?  If  yes,  list  samples. 


C 


PHOTOGRAPH  MULTIPHASE  SAMPLES 


3 


□  20.  Clear  picture  taken,  labeled,  and  stapled  to  project  folder. 

11 .  Suborn  COC  signed  and  sent  with  samples  to  bottle  prep? 

22.  Was  sample  labeling  double  checked? 

Commons :  Include  action  taken  to  resolve  discrepancies/problems.  Include  a  hard  copy  of  e-mail  or  use 
more  space  is  needed. _ _ _ 


extra  paper  if 


Initials: 


4MRVCOO  PPLWCOA#OWIf»AMPCHCK.DOC 


Revision  3  S  •November  2 1. 1997 


Quanterra  Incorporated 
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Overview 

On  March  27, 1998,  Quanterra  Incorporated;  Denver  Laboratory  received  sixteen  aqueous  samples  from 
Parsons  Engineering  Science,  Inc. 

This  report  presents  the  analytical  results  as  well  as  supporting  information  to  aid  in  the  evaluation  and 
interpretation  of  the  data  and  is  arranged  in  the  following  order 


Overview 

Sample  Description  Information/Analytical  Test  Requests 
Analytical  Results 
Quality  Control  Report 


Aromatic  Volatile  Organics  Data  Review 

Each  sample  was  analyzed  to  achieve  the  lowest  possible  reporting  limits  within  the  constraints  of  the 
method.  In  some  cases,  due  to  interferences  or  analytes  present  at  concentrations  above  the  linear 
calibration  range  of  the  instrument,  samples  were  diluted.  For  diluted  samples,  the  reporting  limits  are 
adjusted  relative  to  the  dilutions  required.  Quanterra  samples  059558-0001-SA,  -0002-SA,  -0008-SA,  - 
0012-SA,  -0014-SA  and  -0016-SA  were  analyzed  at  dilutions  for  Method  8020A  due  to  the 
concentration  of  target  compounds  present  in  the  samples 


Polynuclear  Aromatic  Hydrocarbons  Data  Review 


Samples  059558-0001-SA,  -0002-SA  and  -0008-SA  were  analyzed  at  dilutions  for  Method  8310  due  to 
the  concentration  of  target  compounds  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required,  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
these  samples. 

Dibenz(a,h)anthracene  was  recovered  above  the  upper  control  limit  in  the  laboratory  control  sample 
(LCS)  associated  with  the  Method  8310  QC  lot  26  MAR  98-01.  Because  this  would  indicate  a  high  bias 
to  the  data,  and  this  compound  was  not  detected  in  the  samples,  the  data  was  not  adversely  affected,  and 
no  further  action  was  required. 

Methane  Data  Review 

The  RSK- 175  analysis  for  methane  was  performed  by  Quanterra’s  Austin  laboratory. 

Due  to  limitations  of  the  laboratory  information  management  system  (LIMS)  the  spike  amount  in  the 
duplicate  control  samples  (DCS)  represent  an  average  of  the  spike  amounts  for  the  individual  DCS. 
Therefore,  the  results  presented  in  die  summary  report  differ  slightly  from  the  results  in  die  raw  data 
package. 
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Samples  059558-0001-SA  ,-0002-SA,  -0006-SA,  -0008-SA,  -0012-SA,  -0014-SA  and-0016-SA  were 
analyzed  at  dilutions  for  Methane  by  RSK-175  due  to  the  concentration  of  the  target  compound  in  the 
samples.  The  reporting  limits  have  been  raised  relative  to  the  dilutions  required. 

Total  Petroleum  Hydrocarbons  Data  Review 

Analysis  for  total  petroleum  hydrocarbons  (TPH)  by  the  FL-PRO  method  was  performed  by  Quanterra’s 
Tampa  laboratory. 

Samples  059558-0001-SA  ,-0002-SA  -  and  -0008-SA  were  analyzed  at  dilutions  for  TPH  due  to  the 
concentration  of  die  target  compound  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
sample  059558-0008-SA. 

Method  504  Data  Review 

Analysis  for  1 ,2-Dibromoethane  (EDB)  by  Method  504  was  performed  by  Quanterra’s  Tampa  laboratory. 

The  1,1,1 ,2-tetrachloroethane  surrogate  was  recovered  above  the  upper  control  limit  in  sample  059558- 
0004-SA.  Because  this  would  indicate  a  high  bias  to  the  data,  and  EDB  was  not  detected  in  the  sample, 
no  further  action  was  required  by  the  laboratory. 

With  the  above  noted  exception,  standard  analytical  protocols  were  followed  in  the  analysis  of  the 
samples  and  no  problems  were  encountered  or  anomalies  observed.  All  laboratory  quality  control 
samples  analyzed  in  conjunction  with  the  samples  in  this  project  were  within  established  control  limits. 


Footnotes  and  Data  Qualifiers 
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The  data  sheets  contained  in  this  report  may  contain  a  variety  of  footnotes  and  data  qualifiers.  Some  footnotes  are 
used  with  specific  tests;  for  example,  footnotes  used  with  die  G C/FID  Petroleum  Hydrocarbon  methods  to  indicate 
(in  the  analyst’s  judgment)  the  product  that  appears  to  be  present  Finally,  there  are  a  number  of  general  qualifiers 
that  serve  to  identify  problems  and  pertinent  observations  made  during  sample  analysis  that  may  not  be  discussed  in 
the  Overview.  These  are  described  below: 

B  Compound  is  also  detected  in  the  blank.  The  indicated  compound  was  detected  in  die  sample  as  well  as 
the  method  blank.  Please  note  that  die  B  flag  is  not  used  when  the  sample  result  is  ND  (Not  Detected). 

G  Reporting  limit  raised  due  to  the  matrix  of  the  sample.  Indicates  that  reporting  limits  were  raised  due  to 

the  presence  of  non-target  compounds  or  other  matrix  interferences.  The  sample  may  or  may  not  have  been  diluted. 
For  inorganic  methods,  the  footnote  applies  only  to  the  flagged  analyte.  For  organic  methods,  the  footnote 
pertains  to  all  analytes  determined  by  the  method. 

J  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration.  Most  commonly,  a  “J”  value 
indicates  that  the  reported  result  for  the  analyte  is  below  the  stated  reporting  limit  and  is  an  estimated 
value.  “J”  values  are  applied  to  organic  analytes  detected  above  the  MDL  but  below  the  reporting  limit 
and  for  inorganic  analytes  detected  above  the  IDL  but  below  the  reporting  limit  Analytes  which  are  not 
detected  at  or  below  the  reporting  limit  are  reported  as  "ND”  and  do  not  have  “J”  flags.  Because  "J” 
values  may  represent  false  positive  concentrations,  care  should  be  used  when  interpreting  these  data.  If 
there  is  uncertainty  about  the  quantitation  of  an  analyte  such  as  due  to  metals  serial  dilution  failure,  this 
footnote  may  also  indicate  that  a  reported  result  is  an  estimated  concentration,  even  if  it  is  above  the 
reporting  limit 

N  Spiked  sample  recovery  not  within  limits.  This  qualifier  is  applied  to  the  parent  sample  when 
MS/MSD  recoveries  are  not  within  acceptable  limits. 

r  This  footnote  is  analyst  defined.  The  data  sheets  will  list  V’  footnotes  with  consecutive  numbers. 

The  electronic  data  deliverable  will  show  “r”  data  qualifiers.  Please  see  datasheet  for  exact 
definition. 
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Section 

Description 

Cover  Letter 

Signature  page,  report  narrative  as  applicable. 

Sample  Description  Information 

Tabulated  cross-reference  between  the  Lab  ID  and 
Client  ID,  including  matrix,  date  and  time  sampled, 
and  die  date  received  for  all  samples  in  the  project. 

Sample  Analysis  Results  Sheets 

Lists  sample  results,  test  components,  reporting 
limits,  dates  prepared  and  analyzed,  and  any  data 
qualifiers.  Pages  are  organized  by  test 

QC  LOT  Assignment  Repott 

Cross-reference  between  lab  IDs  and  applicable  QC 
batches  (DCS,  LCS,  Blank,  MS/SD,  DU) 

Duplicate  Control  Sample  Report 

Percent  recovery  and  RPD  results,  with  acceptance 
limits,  for  the  laboratory  duplicate  control  samples 
for  each  test  are  tabulated  in  this  report  These  are 
measures  of  accuracy  and  precision  for  each  test 
Acceptance  limits  are  based  upon  laboratory 
historical  data. 

Laboratory  Control  Sample  Report 

Percent  recovery  results  for  a  single  Laboratory 
Control  Sample  (if  applicable)  are  tabulated  in  this 
report,  with  the  applicable  acceptance  limits  for 
each  test. 

Matrix  Spike/Matrix  Spike  Duplicate  Report 

Percent  recovery  and  RPD  results  for  matrix- 
specific  QC  samples  and  acceptance  limits,  where 
applicable.  This  report  can  be  used  to  assess  matrix 
effects  on  an  analysis. 

Single  Control  Sample  Report 

A  tabulation  of  the  surrogate  recoveries  for  the 
blank  for  organic  analyses. 

Method  Blank  Report 

A  summary  of  the  results  of  the  analysis  of  the 
method  blank  for  each  test. 

List  of  Abbreviations  and  Terms 


Abbreviation 

Term 

Abbreviation 

Term 

DCS 

Duplicate  Control  Sample 

MSD 

Matrix  Spike  Duplicate 

DU 

Sample  Duplicate 

QC  Run 

Preparation  Batch 

EB 

Equipment  Blank 

QC  Category 

LIMs  QC  Category 

FB 

Field  Blank 

QC  Lot 

DCS  Batch 

FD 

Field  Duplicate 

ND 

Not  Detected  at  or  above  the 
reporting  limit  expressed 

1DL 

Instrument  Detection  Limit 
(Metals) 

QC  Matrix 

Matrix  of  the  laboratory 
control  sample(s) 

LCS 

Laboratory  Control  Sample 

RL 

Reporting  Limit 

MB 

Method  Blank 

QC 

Quality  Control 

MDL 

Method  Detection  Limit 

SA 

Sample 

MS 

Matrix  Spike 

SD 

Spike  Duplicate 

RPD 

Relative  Percent  Difference 

TB 

Trip  Blank 

ppm  (part-per- 
million) 

mg/L  or  mg/kg  (usually) 

ppb  (part-per- 
billion) 

ug/L  or  ug/kg  (usually) 

QUAL 

Qualifier  flag 

D1L 

Dilution  Factor 
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SAMPLE  DESCRIPTION  INFORMATION 
for 

Parsons  Engineering  Science 


Sampled 

Received 

Lab  ID 

Client  ID 

Matrix 

Date 

Time 

Date 

059558- 0001 -SA 

BX-MW-20 

GRND-H20 

22 

MAR 

98 

07:00 

23 

MAR 

98 

059558- 0002 -SA 

BX-MP-2 

GRND-H20 

22 

MAR 

98 

07:30 

23 

MAR 

98 

059558- 0003 -SA 

FT-16.  MP-i 

GRND-H20 

21 

MAR 

98 

09:00 

23 

MAR 

98 

059558- 0004 -SA 

FT-16,  MP-2 

GRND-H20 

21 

MAR 

98 

10:00 

23 

MAR 

98 

059558- 0005 -SA 

FT-16.  SB-2 

GRND-H20 

21 

MAR 

98 

11:15 

23 

MAR 

98 

059558- 0006 -SA 

FT-16.  MP-3 

GRND-H20 

21 

MAR 

98 

12:15 

23 

MAR 

98 

059558- 0007 -SA 

FT-16.  MP-3 

GRND-H20 

22 

MAR 

98 

07:00 

23 

MAR 

98 

059558- 0008 -SA 

BX-MW-03 

GRND-H20 

22 

MAR 

98 

13:15 

23 

MAR 

98 

059558- 0009 -SA 

BX-MW-03-97 

GRND-H20 

22 

MAR 

98 

16:30 

23 

MAR 

98 

059558- 0010 -SA 

BX-MW-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558-0010-MS 

BX-MW-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558- 0010 -SD 

BX-MW-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558- 0011 -SA 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558-0011-MS 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558- 0011 -SD 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558- 0012 -SA 

BX-MW-05 

GRND-H20 

22 

MAR 

98 

08:45 

23 

MAR 

98 

059558- 0013 -SA 

BX-MW-08-97 

GRND-H20 

22 

MAR 

98 

14:30 

23 

MAR 

98 

059558- 0014 -SA 

BX-MW-07 

GRND-H20 

22 

MAR 

98 

15:30 

23 

MAR 

98 

059558- 0015 -SA 

MP-3 

GRND-H20 

22 

MAR 

98 

17:30 

23 

MAR 

98 

059558- 0016 -SA 

MP-1 

GRND-H20 

22 

MAR 

98 

18:30 

23 

MAR 

98 

ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 
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Services 


Page  1  of  2 


Lab  ID:  Group  •  . 

059558  Code  Analysis  Description 


Custom 

Test? 


0001  -  0002.  A 
0008 


0011  •  0014.  B 
0016 


0005  .  0015  C 


0003  -  0004  D 


Method  EPA-9  RSK-175  by  GC/FID 
AFCEE 

Nitrate.  Ion  Chromatography 
Prep  *  Total  Metals.  Furnace  AA 
AFCEE 

Lead.  Furnace  AA  (Totals) 

AFCEE 


Y 
N 
N 
N 
N 
N 

Y 


Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

3C  Prep  For  Waters  N 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Method  FL-PRO  •  TPH  (C8-C40)  N 

Prep  •  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 

4FCEE  N 

Prep  -  Polynuclear  Aromatic  Hydrocarbons  •  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 


Method  EPA-9  RSK-175  by  GC/FID 
AFCEE 

Nitrate.  Ion  Chromatography 
GC  Prep  For  Waters 
AFCEE 


Y 

N 

N 

N 

Y 


Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 
AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

SC  Prep  For  Waters  Jj 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Prep  -  Total  Metals.  Furnace  AA  N 

AFCEE  N 

Lead.  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  bv  Method  8020A  with  MTBE  &  TMBs  Y 


Lab  ID: 
059558 


0006 

0007 
0009  - 
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ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Page  2  of  2 


Group 

Code  Analysis  Description 


Custom 

Test? 


0010 


F 

G 


Method  FL-PRO  -  TPH  (C8-C40) 

Prep  -  TPH  (C8-C40) 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 

AFCEE 

Prep  -  Polynuclear  Aromatic  Hydrocarbons 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  504  -  EDB 
Prep*1.2-Dibromoethane  (EDB) 

Method  EPA-9  RSK-175  by  GC/FID 
AFCEE 

Aromatic  VOAs  by  Method  8020A  with  MTBE  & 
GC  Prep  For  Waters 
AFCEE 

Aromatic  VOAs  by  Method  8020A  with  MTBE  & 

AFCEE 

Nitrate.  Ion  Chromatography 

Prep  -  Total  Metals.  Furnace  AA 
AFCEE 

Lead,  Furnace  AA  (Totals) 

AFCEE 

Aromatic  VOAs  by  Method  8020A  with  MTBE  & 
GC  Prep  For  Waters 
AFCEE 

Aromatic  VOAs  by  Method  8020A  with  MTBE  & 
Method  FL-PRO  -  TPH  (C8-C40) 

Prep  -  TPH  (C8-C40) 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 

AFCEE 

Prep  -  Polynuclear  Aromatic  Hydrocarbons 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 


N 

N 

N 

N 

N 

■  HPLCN 
N 
N 
N 
N 

Y 

Y 

TMBs  Y 
N 

Y 

TMBs  Y 

N 

N 

N 

N 

N 

Y 

TMBs  Y 
N 

Y 

TMBs  Y 
N 
N 
N 
N 
N 

-  HPLCN 
N 
N 


A  9 
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AFCEEAAromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 

Method  8020A 

Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MW-20 

(0.00.0.00) 

LAB  ID: 

059558- 0001 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received:  23  MAR 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  26  MAR 

Instrument: 

GCPID-H 

Dilution:  200 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

Benzene 

3100 

M 

400 

11  ug/L 

Toluene 

4500 

M 

400 

30  ug/L 

Ethylbenzene 

1300 

d 

400 

11  ug/L 

Xylenes  (total) 

6800 

M 

400 

30  ug/L 

tert* Butyl  methyl  ether 

ND 

1000 

2.0  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri fl uorotol uene 

100 

* 

44  -  165 

Fluorobenzene 

90 

X 

44  -  165 

d  -  See  Preferred  Result  on  Other  Column 
M  -  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 
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AFCEE'Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-20 

LAB  ID:  059558-0001-SA 

(0.00.0.00) 

Received:  23  MAR  98 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Authorized:  24  MAR  98 
Instrument:  GCPID-H 

Prepared:  N/A 
Dilution:  200 

Analyzed:  26  MAR  98 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

Benzene 

3200  d 

400 

11  ug/L 

Toluene 

4500  d 

400 

30  ug/L 

Ethylbenzene 

1300  M 

400 

11  ug/L 

Xylenes  (total) 

6800  d 

400 

30  ug/L 

tert- Butyl  methyl  ether 

ND 

1000 

2.0  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a , a , a -Tri  fl  uorotol uene 

103 

X 

44  -  165 

Fluorobenzene 

91 

X 

44  •  165 

d  =  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


4$>uanterra 


Environmental 

Services 


AFCEE^Aromati c  VQAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a , a , a • Tri f 1 uorotol uene 
Fluorobenzene 


Sampled:  22  MAR  98 
Prepared:  24  MAR  98 
Dilution:  200 


Result 

Qualifier 

RL 

3400 

M 

400 

4800 

M 

400 

1400 

d 

400 

7200 

M 

400 

ND 

Recovery 

1000 

98 

X 

96 

X 

Received:  23  MAR  98 
Analyzed:  25  MAR  98 


MDL  Units 

11  ug/L 

30  ug/L 

11  ug/L 

30  ug/L 

2.0  ug/L 

Acceptable  Range 

44  *  165 
44  -  165 


Parsons  Engineering  Science 
BX-MP-2 

059558- 0002 -SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 


d  *  See  Preferred  Result  on  Other  Column 
M  ■  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEEAAromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MP-2 

(0.00,0.00) 

LAB  ID: 

059558* 0002 *SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received:  23  MAR 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  25  MAR 

Instrument: 

GCPID-H 

Dilution:  200 

Parameter 

Result  1 

Qualifier 

RL 

MDL  Units 

Benzene 

3400 

d 

400 

11  ug/L 

Toluene 

4900 

d 

400 

30  ug/L 

Ethylbenzene 

1400 

M 

400 

11  ug/L 

Xylenes  (total) 

7200 

d 

400 

30  ug/L 

tert- Butyl  methyl  ether 

ND 

1000 

2.0  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri  f 1  uorotol uene 

103 

X 

44  -  165 

Fluorobenzene 

97 

X 

44  •  165 

d  *  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  ■  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromatic 

Client  Name:  Parsons  Engineering 
Client  ID:  FT-16.  MP-1 

LAB  ID:  059558- 0003 -SA 

VOAs  by  Method  8020A  with 
Method  8020A 

Science 

(0.00.0.00) 

MTBE  &  TMBs 

23  MAR  98 

Matrix:  GRND-H20 

Sampled:  21  MAR  98 

Received: 

Authorized:  24  MAR  98 

Instrument:  GCPID-H 

Prepared:  24  MAR  98 
Dilution:  1.0 

Analyzed: 

25  MAR  98 

Parameter  Result  Qualifier 

RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.056 

ug/L 

Toluene 

ND 

2.0 

0.15 

ug/L 

Ethylbenzene 

ND 

2.0 

0.054 

ug/L 

Xylenes  (total) 

ND 

2.0 

0.15 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.010 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a , a -Tri  fl  uorotol uene 

101 

X 

44  -  165 

Fluorobenzene 

95 

X 

44  -  165 

ND  -  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


4$>uanterra 
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AFCEE'Aromatic  VOAs  by  Method  8020A  with  KTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 

FT-16,  MP-2  (0.00.0.00) 

059558- 0004 -SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 

Surrogate 

a , a . a -Tri  fl  uorotol uene 
Fluorobenzene 


Result  Qualifier 

ND 

ND 

ND 

ND 

ND 

Recovery 

102 

96 


* 

X 


Received:  23  MAR  98 
Analyzed:  25  MAR  98 


RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

2.0 

0.054 

ug/L 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  •  165 


ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromati c  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

FT-16,  SB-2 

(0.00.0.00) 

LAB  ID: 

059558- 0005 -SA 

Matrix: 

GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

25  MAR  98 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result 

Qualifier 

RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.055 

ug/L 

Toluene 

0.14 

JM 

2.0 

0.065 

ug/L 

Ethylbenzene 

8.2 

d 

2.0 

0.053 

ug/L 

Xylenes  (total) 

40 

d 

2.0 

0.32 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.061 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri f 1 uorotol uene 

104 

X 

44  -  165 

Fluorobenzene 

107 

X 

44  •  165 

d  «  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromati c  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
FT- 16.  SB-2 
059558-0005-SA 
GRND-H20  Samp 

24  MAR  98  Prepa 

GCPID-H  Dilut 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 

Surrogate 

a . a . a -Tri f 1 uorotol uene 
Fluorobenzene 


(0.00.0.00) 

Sampled:  21  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 


Received:  23  MAR  98 
Analyzed:  25  MAR  98 


Result 

Qualifier 

RL 

MDL 

Units 

ND 

2.0 

0.056 

ug/L 

0.19 

Jd 

2.0 

0.15 

ug/L 

8.1 

M 

2.0 

0.054 

ug/L 

39 

M 

2.0 

0.15 

ug/L 

ND 

5.0 

0.010 

ug/L 

Recovery 


Acceptable  Range 

44  -  165 
44  •  165 


d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  KTBE  &  TMBs 
Method  8020A 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  FT-16,  MP-3  (0.00.0.00) 

LAB  ID:  059558- 0006 -SA 

Matrix:  GRND-H20  Sampled:  21  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  24  MAR  98  Analyzed:  25  MAR  98 

Instrument:  GCPID-H  Dilution:  1.0 


Parameter  Result 

Benzene  ND 

Toluene  ND 

Ethylbenzene  1.0 

Xylenes  (total)  0.78 

tert- Butyl  methyl  ether  ND 


Surrogate 

a , a , a -Tri  fl  uorotol uene 
Fluorobenzene 


Qualifier 

RL 

MDL  Units 

2.0 

0.056  ug/L 

2.0 

0.15  ug/L 

JM 

2.0 

0.054  ug/L 

Jd 

2.0 

0.15  ug/L 

5.0 

0.010  ug/L 

Recovery 

Acceptable  Range 

97 

X 

44  -  165 

93 

X 

44  -  165 

d  »  See  Preferred  Result  on  Other  Column 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  -  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  18 


Environmental 

Services 


AFCEEAAromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a , a , a -Tri  fl  uorotol uene 
Fluorobenzene 


Sampled:  21  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 


ND  2.0 

ND  2.0 

1.1  Jd  2.0 

0.67  JM  2.0 

ND  5.0 

Recovery 

97  X 

93  X 


Received: 

23  MAR  98 

Analyzed: 

25  MAR  98 

MDL 

Units 

0.056 

ug/L 

0.15 

ug/L 

0.054 

ug/L 

0.15 

ug/L 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  -  165 


Parsons  Engineering  Science 
FT-16,  MP-3 
059558-0006-SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 


d  -  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environments] 

Services 


AFCEE^Aromatic  VOAs 


by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-03  (0.00,0.00) 

LAB  ID:  059558- 0008 -SA  „  .  J  u.n 

Matrix:  GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  24  MAR  98  Analyzed:  25  MAR  98 

Instrument:  GCPID-H  Dilution:  50 


Parameter  Result 

Benzene  70 
Toluene  1700 
Ethylbenzene  620 
Xylenes  (total)  6900 
tert- Butyl  methyl  ether  ND 


Surrogate 

a , a , a -Tri fl uorotol uene 
Fiuorobenzene 


Qualifier 

RL 

MDL 

Units 

Jd 

100 

2.8 

ug/L 

M 

100 

7.5 

ug/L 

d 

100 

2.7 

ug/L 

M 

100 

7.5 

ug/L 

250 

0.50 

i  ug/L 

Recovery 

Acceptable  Range 

96 

X 

44  - 

165 

89 

X 

44  - 

165 

d  =  See  Preferred  Result  on  Other  Column 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  ■  Preferred  Result 
ND  *  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE'Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MW-03 

(0.00.0.00) 

LAB  ID: 

059558- 0008 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received:  23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  25  MAR  98 

Instrument: 

GCPID-H 

Dilution:  50 

Parameter 

Result 

Qualifier 

RL 

MDL  Units 

Benzene 

67 

JM 

100 

2.8  ug/L 

Toluene 

1800 

d 

100 

7.5  ug/L 

Ethylbenzene 

610 

M 

100 

2.7  ug/L 

Xylenes  (total) 

7000 

d 

100 

7.5  ug/L 

tert- Butyl  methyl  ether 

ND 

250 

0.50  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri  fl  uorotol uene 

98 

X 

44  -  165 

Fluorobenzene 

91 

X 

44  -  165 

d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  -  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


AFCEE^Aromatic 

A  21 

4$uanterra 

Environmental 

Services 

VQAs  by  Method  8020A  with  MTBE  &  TMBs 

Client  Name:  Parsons  Engineering 
Client  ID:  BX-MW-03-97 

LAB  ID:  059558- 0009 -SA 

Matrix:  GRND-H20 

Method  8020A 

Science 

(0.00.0.00) 

Sampled:  22  MAR  98 

Received:  23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  25  MAR  98 

Instrument:  GCPID-H  Dilution:  1.0 

Parameter  Result  Qualifier  RL 

MDL  Units 

Benzene 

ND  2.0 

0.056  ug/L 

Toluene 

ND  2.0 

0.15  ug/L 

Ethylbenzene 

ND  2.0 

0.054  ug/L 

Xylenes  (total) 

ND  2.0 

0.15  ug/L 

tert- Butyl  methyl  ether 

ND  5.0 

0.010  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri  fl  uorotol uene 

101  X 

44  -  165 

Fluorobenzene 

94  X 

44  •  165 

ND  «  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE'Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
BX-MW-05-97 
059558- 0010 -SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 


Received:  23  MAR  98 
Analyzed:  26  MAR  98 


Parameter 

Result 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylenes  (total) 

ND 

tert -Butyl  methyl  ether 

ND 

Qualifier 

RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

2.0 

0.054 

ug/L 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Surrogate  Recovery  Acceptable  Range 

a , a . a - Tri  fl  uorotol uene  100  X  44  -  165 

Fluorobenzene  94  X  44  -  165 


ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromatic 

VOAs  by  Method  8020A  with  KTBE  &  TMBs 

Method  8020A 

Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

MW-01 

(0.00.0.00) 

LAB  ID: 

059558-0011 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

26  MAR  98 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result 

Qualifier  RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.055 

ug/L 

Toluene 

ND 

2.0 

0.065 

ug/L 

Ethylbenzene 

ND 

2.0 

0.053 

ug/L 

Xylenes  (total) 

ND 

2.0 

0.32 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.061 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a , a -Tri f 1 uorotol uene 

99  * 

44  -  165 

Fluorobenzene 

94  X 

44  •  165 

ND  -  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


by  Method  8020A  with  KTBE  &  TMBs 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a , a , a -Tri  fl  uorotol uene 
Fluorobenzene 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  24  MAR  98 
Dilution:  50 


Result  Qualifier  RL 


360 

M 

100 

8.2 

Jd 

100 

900 

d 

100 

54 

JM 

100 

ND 

Recovery 

250 

100 

X 

100 

X 

Received:  23  MAR  98 
Analyzed:  26  MAR  98 


MDL  Units 

2.8  ug/L 

3.2  ug/L 

2.6  ug/L 

16  ug/L 

3.0  ug/L 

Acceptable  Range 

44  •  165 
44  •  165 


AFCEE^Aromatic  VQAs 


Parsons  Engineering  Science 
BX-MW-05 
059558* 0012 -SA 
GRND-H20 
24  MAR  98 
GCPID-H 


d  «  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  ■  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  25 


Services 


AFCEEAAromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a , a , a  *  Tri f 1 uorotol uene 
Fluorobenzene 


Sampled:  22  MAR  98 
Prepared:  24  MAR  98 
Dilution:  50 


Result  Qualifier  RL 


360 

d 

100 

4.3 

JM 

100 

890 

M 

100 

55 

Jd 

100 

ND 

Recovery 

250 

113 

X 

97 

X 

Received:  23  MAR  98 
Analyzed:  26  MAR  98 


MDL  Units 

2.8  ug/L 

7.5  ug/L 

2.7  ug/L 

7.5  ug/L 

0.50  ug/L 

Acceptable  Range 

44  -  165 
44  •  165 


Parsons  Engineering  Science 
BX-MW-05 
059558-0012-SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 


d  -  See  Preferred  Result  on  Other  Column 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  «  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


4$>uanterra 

Environmental 

Services 


AFCEEAAromatic 

VOAs  by  Method  8020A  with  MTBE  &  TMBs 

Method  8020A 

Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

BX-MW-08-97 

(0.00.0.00) 

LAB  ID: 

059558* 0013 *SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

25  MAR  98 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result 

Qualifier  RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.055 

ug/L 

Toluene 

ND 

2.0 

0.065 

ug/L 

Ethylbenzene 

ND 

2.0 

0.053 

ug/L 

Xylenes  (total) 

ND 

2.0 

0.32 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.061 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a , a , a -Tri f 1 uorotol uene 

101  X 

44  -  165 

Fluorobenzene 

93  * 

44  -  165 

ND  -  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  27 


Environmental 

Services 


AFCEE'Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

BX-MW-07 

(0.00,0.00) 

LAB  ID: 

059558- 0014 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received:  23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  26  MAR  98 

Instrument: 

GCPID-H 

Dilution:  25 

Parameter 

Result 

Qualifier 

RL 

MDL  Units 

Benzene 

11 

JM 

50 

1.4  ug/L 

Toluene 

41 

Jd 

50 

1.6  ug/L 

Ethylbenzene 

79 

d 

50 

1.3  ug/L 

Xylenes  (total) 

620 

M 

50 

8.0  ug/L 

tert- Butyl  methyl  ether 

ND 

120 

1.5  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tri f 1 uorotol uene 

101 

X 

44  -  165 

Fluorobenzene 

102 

X 

44  -  165 

d  «  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  -  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MW-07 

(0.00.0.00) 

LAB  ID: 

059558- 0014 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received:  23  MAR 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed:  26  MAR 

Instrument: 

GCPID-H 

Dilution:  25 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

Benzene 

15 

Jd 

50 

1.4  ug/L 

Toluene 

38 

JM 

50 

3.8  ug/L 

Ethylbenzene 

76 

M 

50 

1.4  ug/L 

Xylenes  (total) 

620 

d 

50 

3.8  ug/L 

tert- Butyl  methyl  ether 

ND 

120 

0.25  ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a - Tr i f 1 uorotol uene 

108 

* 

44  -  165 

Fluorobenzene 

106 

X 

44  -  165 

d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
NO  «  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  29 

4$>uanterra 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  KTBE  &  TMBs 
Method  8020A 


Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

MP-3 

(0.00.0.00) 

LAB  ID: 

059558- 0015 *SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

26  MAR 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.055 

ug/L 

Toluene 

ND 

2.0 

0.065 

ug/L 

Ethylbenzene 

0.069  JM 

2.0 

0.053 

ug/L 

Xylenes  (total) 

0.42  Jd 

2.0 

0.32 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.061 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a , a . a -Tri  f 1  uorotol uene 

99 

X 

44  •  165 

Fluorobenzene 

94 

X 

44  ♦  165 

d  *  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  -  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  30 


Environmental 

Services 


AFCEE'Aromatic  VQAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

MP-3  (0.00,0.00) 

059558* 0015 *SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 


Received:  23  MAR  98 
Analyzed:  26  MAR  98 


Parameter 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 

Surrogate 

a . a , a -Tri fl uorotol uene 
Fluorobenzene 


Result 

Qualifier 

RL 

MDL 

Units 

ND 

2.0 

0.056 

ug/L 

ND 

2.0 

0.15 

ug/L 

0.15 

Jd 

2.0 

0.054 

ug/L 

0.42 

JM 

2.0 

0.15 

ug/L 

ND 

5.0 

0.010 

ug/L 

Recovery  Acceptable  Range 

99  X  44  -  165 

96  X  44-165 


d  -  See  Preferred  Result  on  Other  Column 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  *  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 


Services 


AFCEEAAromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 

Client  Name:  Parsons  Engineering  Science 

Client  ID:  MP-1  (0.00.0.00) 

LAB  ID:  059558- 0016-SA 

23  MAR  98 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

Authorized:  24  MAR  98 

Instrument:  GCPID-H 

Prepared:  24  MAR  98 
Dilution:  50 

Analyzed: 

26  MAR  98 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Benzene 

32  Jd 

100 

2.8 

ug/L 

Toluene 

1400  d 

100 

3.2 

ug/L 

Ethylbenzene 

730  d 

100 

2.6 

ug/L 

Xylenes  (total) 

6800  d 

100 

16 

ug/L 

tert- Butyl  methyl  ether 

Surrogate 

ND 

Recovery 

250 

3.0  ug/L 

Acceptable  Range 

a , a . a -Tri fl uorotol uene 

99 

X 

44  -  165 

Fluorobenzene 

98 

X 

44  -  165 

d  =  See  Preferred  Result  on  Other  Column 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromati c  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

MP-1  (0.00.0.00) 


059558- 0016 -SA 
GRND-H20 
24  MAR  98 
6CPID-H 


Sampled:  22  MAR  98 
Prepared:  24  MAR  98 
Dilution:  50 


Received:  23  MAR  98 
Analyzed:  26  MAR  98 


Parameter 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 

Surrogate 

a . a . a  -Tri  fl  uorotol uene 
Fluorobenzene 


Result 

Qualifier 

RL 

MDL 

Units 

32 

JM 

100 

2.8 

ug/L 

1400 

M 

100 

7.5 

ug/L 

710 

M 

100 

2.7 

ug/L 

6700 

M 

100 

7.5 

ug/L 

ND 

250 

0.50 

i  ug/L 

Recovery 

Acceptable 

i  Range 

101 

X 

44  - 

165 

100 

X 

44  • 

165 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


QC  LOT  ASSIGNMENT  REPORT 
Organics  by  Chromatography 


A  33 


Enriroameata] 

Services 


Laboratory 
Sample  Number 


QC  Matrix 


QC  Lot  Number  QC  Run  Number 
QC  Category  (DCS)  (SCS/BLANK) 


059558- 0001 -SA 
059558- 0001 -SA 
059558- 0002 -SA 
059558- 0002 -SA 
059558- 0003 -SA 
059558- 0004 -SA 
059558- 0005 -SA 
059558- 0005 -SA 
059558- 0006 -SA 
059558- 0006 -SA 
059558- 0008 -SA 
059558- 0008 -SA 
059558- 0009 -SA 
059558-0010-SA 
059558-0010-MS 
059558- 0010 -SD 
059558- 0011 -SA 
059558 -0011 -MS 
059558- 0011 -SD 
059558- 0012 -SA 
059558- 0012 -SA 
059558- 0013 -SA 
059558- 0014 -SA 
059558- 0014 -SA 
059558- 0015 -SA 
059558- 0015 -SA 
059558- 0016 -SA 
059558- 0016 -SA 


AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AOUEOUS 

AQUEOUS 

AQUEOUS 


8020-PAR-A 

25 

MAR 

8020 -PAR -A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

8020-PAR-A 

25 

MAR 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H 

25 

MAR 

98-H 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H 

25 

MAR 

98-H 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

98-H2 

25 

MAR 

98-H2 

laboratory  control  sample  report 

Organics  by  Chromatography 
Project:  059558 


Category:  8020 -PAR -A  Method 
Matrix:  AQUEOUS 

QC  Run:  25  MAR  98-H2 
Concentration  Units:  ug/L 

Analyte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1. 3 - Di chlorobenzene 
1 , 2 -Di chi orobenzene 

1. 4 - Di chlorobenzene 
tert- Butyl  methyl  ether 


Surrogates 

a , a . a - Tr i f 1 uorotol uene 
FI uorobenzene 

Category:  8020-PAR-A  Method 
Matrix:  AQUEOUS 

QC  Run:  25  MAR  98- H 
Concentration  Units:  ug/L 

Analyte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1.3 - Diehl orobenzene 
1 , 2 - Di chi orobenzene 

1.4 - Diehl orobenzene 
tert -Butyl  methyl  ether 


Surrogates 

a . a , a -Tri f 1 uorotol uene 
FI uorobenzene 


Environmental 

Services 


8020A  •  AFCEE  Aromatic 


Volatile  Organics  with  MTBE 
Date  Analyzed:  26  MAR  98 


Concentration 

Accuracy^) 

Spiked 

Measured 

LCS 

Limits 

20.0 

22.5 

112 

75-125 

20.0 

21.7 

108 

70-125 

20.0 

21.6 

108 

75-129 

20.0 

21.4 

107 

71-129 

60.0 

65.0 

108 

71-133 

20.0 

21.6 

108 

70-131 

20.0 

21.6 

108 

61-134 

20.0 

22.1 

110 

75-126 

20.0 

24.6 

123 

65-138 

Concentration 

Accuracy (*) 

Spiked 

Measured 

LCS 

Limits 

30.0 

30.3 

101 

44-165 

30.0 

28.6 

95 

44-165 

8020A  -  AFCEE  Aromatic  Volatile  Organics  with  MTBE 

Date  Analyzed:  25  MAR  98 


Concentration  Accuracy^) 

.....  •  i  i  _ _ :  i. 


Spi ked 

Measured 

LCS 

Limits 

20.0 

21.2 

106 

75-125 

20.0 

20.6 

103 

70-125 

20.0 

20.4 

102 

75-129 

20.0 

20.3 

102 

71-129 

60.0 

61.7 

103 

71-133 

20.0 

20.7 

104 

70-131 

20.0 

20.7 

104 

61-134 

20.0 

20.9 

104 

75-126 

20.0 

22.3 

112 

65-138 

Concentration 

AccuracyU) 

Spiked 

Measured 

LCS 

Limits 

30.0 

29.8 

99 

44-165 

30.0 

28.2 

94 

44-165 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


SINGLE  CONTROL  SAMPLE  REPORT 
Organics  by  Chromatography 


^guanterra 

Environmental 

Services 


Analyte 


Concentration  Accuracy^) 

Spiked  Measured  SCS  Limits 


Category:  8020 -PAR -A 
Matrix:  AQUEOUS 
QC  Lot:  25  MAR  98-H2 
Concentration  Units: 


QC  Run: 
ug/L 


25  MAR  98-H2 


a , a . a - Tri f 1 uorotol uene 
Fluorobenzene 


30.0 

27.4 


100  44-165 

91  44-165 


Category:  8020 -PAR -A 
Matrix:  AQUEOUS 

QC  Lot:  25  MAR  98-H  QC  Run:  25  MAR  98-H 
Concentration  Units:  ug/L 

a , a . a -Tri fl uorotol uene 
Fluorobenzene 


99  44-165 

93  44-165 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


A  36 

%fruanteira 


Environmental 
Services 


METHOD  BLANK  REPORT 
Organics  by  Chromatography 
Project:  059558 


Test:  8020 - PAR -MDL-AP 

Matrix:  AQUEOUS 
QC  Lot:  25  MAR  98-H2  QC  Run:  25  MAR  98-H2 


Analyte 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert -Butyl  methyl  ether 

QC  Lot:  25  MAR  98-H 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert -Butyl  methyl  ether 


AFCEE  Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 

Date  Analyzed:  26  MAR  98 
Units 


Result 

ND 

ND 

ND 

ND 

ND 

QC  Run:  25  MAR  98-H 

Result 

ND 

ND 

ND 

ND 

ND 


ug/L 

ug/L 

ug/L 

ug/L 

ug/L 


RL 

2.0 

2.0 

2.0 

2.0 

5.0 


Date  Analyzed:  25  MAR  98 
Units  RL 


ug/L 

ug/L 

ug/L 

ug/L 

ug/L 


2.0 

2.0 

2.0 

2.0 

5.0 


MDL 

0.056 

0.15 

0.054 

0.15 

0.010 


MDL 

0.056 

0.15 

0.054 

0.15 

0.010 


Test:  8020-PAR-MDL-2-AP 

Matrix:  AQUEOUS 
QC  Lot:  25  MAR  98-H2 

Analyte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 

QC  Lot:  25  MAR  98-H 

Analyte 

Benzene 
Toluene 
Ethyl  benzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 


AFCEE  Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 


QC  Run:  25  MAR  98-H2 

Date  Analyzed: 

26  MAR  98 

Result 

Units 

RL 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

5.0 

QC  Run:  25  MAR  98-H 

Date  Analyzed: 

25  MAR  98 

Result 

Units 

RL 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

2.0 

ND 

ug/L 

5.0 

MDL 

0.056 

0.15 

0.054 

0.15 

0.010 


MDL 

0.056 

0.15 

0.054 

0.15 

0.010 


ND  =  Not  Detected 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Organics  by  Chromatography 
Project:  059558 

Category:  8020 -PAR -A  Method  8020A  -  AFCEE  Aromatic 

Matrix:  AQUEOUS 

Sample:  059558-0011 

MS  Run:  25  MAR  98-H3 

Units:  ug/L 

Concentration 


Analyte 

Sample 

Result 

MS 

Result 

MSD 

Result 

Benzene 

ND 

22.5 

22.7 

Toluene 

ND 

21.7 

22.0 

Chlorobenzene 

ND 

21.4 

21.7 

Ethylbenzene 

ND 

21.3 

21.5 

Xylenes  (total) 

ND 

64.6 

65.2 

1 . 3 - Di chi orobenzene 

ND 

21.4 

21.8 

1 . 2 - Di chi orobenzene 

ND 

21.5 

21.8 

1.4 -Diehl orobenzene 

ND 

21.7 

22.1 

tert- Butyl  methyl 
ether 

ND 

24.1 

24.4 

Volatile  Organics  with  MTBE 


Amount  *  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


20.0 

20.0 

112 

114 

75-125 

0.8 

20 

20.0 

20.0 

108 

110 

70-125 

1.4 

20 

20.0 

20.0 

107 

108 

75-129 

1.4 

20 

20.0 

20.0 

106 

108 

71-129 

0.9 

20 

60.0 

60.0 

108 

109 

71-133 

0.9 

20 

20.0 

20.0 

107 

109 

70-131 

1.9 

20 

20.0 

20.0 

108 

109 

61-134 

1.4 

20 

20.0 

20.0 

108 

110 

75-126 

1.8 

20 

20.0 

20.0 

120 

122 

65-138 

1.2 

20 

Surrogates 

a ,  a , a  - Tr i f 1 uorotol uene 
FI uorobenzene 


^Recovery 

99.1  100  100 

93.6  95.3  96.6 


Rec.  Accept.  Limits 

44-165 

44-165 


NA  =  Not  Applicable 

NC  =  Not  Calculated,  calculation  not  applicable. 
ND  =  Not  Detected 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Organics  by  Chromatography 
Project:  059558  (cont.) 


Environmental 

Services 


Category:  8020-PAR-A  Method  8020A  -  AFCEE  Aromatic  Volatile  Organics  with  MTBE 

Matrix:  AQUEOUS 

Sample:  059558*0010 

MS  Run:  25  MAR  98-H2 

Units:  ug/L 


Sample 

Analyte  Result 

Benzene  ND 

Toluene  ND 

Chlorobenzene  ND 

Ethylbenzene  ND 

Xylenes  (total)  ND 

1. 3 *Di chlorobenzene  ND 

1. 2 -Di chlorobenzene  ND 

1.4 -Di chlorobenzene  ND 

tert* Butyl  methyl 
ether  ND 


Concentration 

Amount 


MS 

MSD 

Spiked 

Result 

Result 

MS 

MSD 

22.3 

22.2 

20.0 

20.0 

21.4 

21.2 

20.0 

20.0 

21.4 

21.2 

20.0 

20.0 

21.1 

21.0 

20.0 

20.0 

63.0 

63.8 

60.0 

60.0 

21.5 

21.4 

20.0 

20.0 

21.6 

21.6 

20.0 

2C.0 

21.7 

21.8 

20.0 

20.0 

25.0 

25.1 

20.0 

20.0 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS-MSD  Limits 


112 

111 

75-125 

0.4 

20 

107 

106 

70-125 

0.9 

20 

107 

106 

75-129 

0.9 

20 

106 

105 

71-129 

0.4 

20 

105 

106 

71-133 

1.3 

20 

108 

107 

70-131 

0.4 

20 

108 

108 

61-134 

0.0 

20 

108 

109 

75-126 

0.4 

20 

125 

126 

65-138 

0.4 

20 

Surrogates 

a , a , a -Tri f 1 uorotol uene 
FI uorobenzene 


^Recovery 

100  99.4  98.4 

94.3  96.9  95.4 


Rec.  Accept.  Limits 

44*165 

44-165 


NA  =  Not  Applicable 

NC  =  Not  Calculated,  calculation  not  applicable. 

ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


matrix  spike/matrix  spike  duplicate  qc  report 

Organics  by  Chromatography 
Project:  059558  (cont.) 


Environmental 

Services 


Category-  8020-PAR-A  Method  8020A  •  AFCEE  Aromatic  Volatile  Organics  with  MTBE 

Matrix:  AQUEOUS 

Sample:  059550-0002 

MS  Run:  25  MAR  98-H 

Units:  ug/L 


Sample 

Analyte  Result 

Benzene  ND 

Toluene  ND 

Chlorobenzene  ND 

Ethylbenzene  ND 

Xylenes  (total)  ND 

1. 3 - Di chlorobenzene  ND 

1, 2 -Di chlorobenzene  ND 

1. 4 - Di chlorobenzene  ND 

tert- Butyl  methyl 

ether  ND 


Concentration 

Amount 


MS 

MSD 

Spiked 

Result 

Result 

MS 

MSD 

21.8 

21.7 

20.0 

20.0 

21.2 

21.2 

20.0 

20.0 

21.1 

21.0 

20.0 

20.0 

20.6 

20.4 

20.0 

20.0 

63.5 

62.9 

60.0 

60.0 

21.4 

21.4 

20.0 

20.0 

21.5 

21.5 

20.0 

20.0 

21.4 

21.4 

20.0 

20.0 

22.8 

23.7 

20.0 

20.0 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS-MSD  Limits 


109 

108 

75-125 

0.4 

20 

106 

106 

70-125 

0.0 

20 

106 

105 

75-129 

0.4 

20 

103 

102 

71-129 

0.9 

20 

106 

105 

71-133 

0.9 

20 

107 

107 

70-131 

0.0 

20 

108 

108 

61-134 

0.0 

20 

107 

107 

75-126 

0.0 

20 

114 

118 

65-138 

3.9 

20 

Surrogates 

a . a , a  - Tri f 1 uorotol uene 
Fluorobenzene 


^Recovery 

98.8  100  99.2 

93.7  94.8  96.1 


Rec.  Accept.  Limits 

44-165 

44-165 


NA  =  Not  Applicable 

NC  =  Not  Calculated,  calculation  not  applicable. 

ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-20 

(0.00.0.00) 

LAB  ID:  059558* 0001 *SA 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

18  APR 

Instrument:  HPLC-Q 

Dilution:  10 

Parameter 

Result  < 

Qualifier  RL 

MDL 

Units 

Acenaphthene 

ND 

10 

0.94 

ug/L 

Acenaphthylene 

ND 

10 

0.41 

ug/L 

Anthracene 

ND 

1.0 

0.30 

ug/L 

Benzo(a) anthracene 

ND 

1.3 

0.61 

ug/L 

Benzo(a)pyrene 

ND 

2.3 

0.66 

ug/L 

Benzo(b)fluoranthene 

ND 

1.8 

0.60 

ug/L 

Benzo(g.h.i)perylene 

ND 

2.0 

0.72 

ug/L 

Benzo ( k)  fl  uoranthene 

ND 

1.7 

0.60 

ug/L 

Chrysene 

ND 

2.0 

0.74 

ug/L 

Di benz( a . h) anthracene 

ND 

3.0 

0.77 

ug/L 

Fluorene 

ND 

2.0 

0.36 

ug/L 

Fluoranthene 

ND 

2.0 

0.37 

ug/L 

Indenod. 2. 3-cd)pyrene 

ND 

4.4 

0.56 

ug/L 

Naphthalene 

300 

d  10 

0.60 

ug/L 

Phenanthrene 

ND 

2.0 

0.30 

ug/L 

Pyrene 

ND 

2.0 

0.44 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl *dl4 

ND  X 

25  •  157 

d  -  See  Preferred  Result  on  Other  Column 
ND  •  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  (Second  Column) 

Method  8310 


A  41 

manterra 


Environmental 

Services 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-20 

(0.00,0.00) 

LAB  ID:  059558-0001-SA 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

18  APR  98 

Instrument:  HPLC-Q 

Dilution:  10 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Acenaphthene 

ND 

10 

0.94 

ug/L 

Acenaphthylene 

ND 

10 

0.41 

ug/L 

Anthracene 

ND 

1.0 

0.30 

ug/L 

Benzo(a)anthracene 

ND 

1.3 

0.61 

ug/L 

Benzo(a)pyrene 

ND 

2.3 

0.66 

ug/L 

Benzo(b) f 1 uoranthene 

ND 

1.8 

0.60 

ug/L 

Benzo(g,h,1)perylene 

ND 

2.0 

0.72 

ug/L 

Benzo ( k) fl uoranthene 

ND 

1.7 

0.60 

ug/L 

Chrysene 

ND 

2.0 

0.74 

ug/L 

Di benzCa . h) anthracene 

ND 

3.0 

0.77 

ug/L 

Fluorene 

ND 

2.0 

0.36 

ug/L 

Fluoranthene 

ND 

2.0 

0.37 

ug/L 

Indenod. 2. 3-cd)pyrene 

ND 

4.4 

0.56 

ug/L 

Naphthalene 

250 

M  10 

0.60 

ug/L 

Phenanthrene 

ND 

2.0 

0.30 

ug/L 

Pyrene 

ND 

2.0 

0.44 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -dl4 

ND  X 

25  •  157 

M  ■  Preferred  Result 
NO  -  Not  Detected 

Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

BX-MP-2  (0.00,0.00) 

059558-0002-SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

HPLC-Q  Dilution:  10 


Received:  23  MAR  98 
Analyzed:  21  APR  98 


Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo( a) pyrene 
Benzo ( b)  f  1 uoranthene 
Benzo (g.h.i) peryl ene 
Benzo ( k)  fl  uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

I ndeno ( 1 . 2 . 3 • cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Qualifier 

RL 

MDL 

Units 

ND 

10 

0.97 

ug/L 

ND 

10 

0.42 

ug/L 

ND 

1.0 

0.31 

ug/L 

ND 

1.4 

0.63 

ug/L 

ND 

2.4 

0.68 

ug/L 

ND 

1.9 

0.62 

ug/L 

ND 

2.1 

0.74 

ug/L 

ND 

1.8 

0.62 

ug/L 

ND 

2.1 

0.76 

ug/L 

ND 

3.1 

0.80 

ug/L 

ND 

2.1 

0.37 

ug/L 

ND 

2.1 

0.38 

ug/L 

ND 

4.5 

0.58 

ug/L 

400 

d 

10 

0.62 

ug/L 

ND 

2.1 

0.31 

ug/L 

ND 

2.1 

0.45 

ug/L 

Surrogate 


Recovery  Acceptable  Range 


Terphenyl *dl4 


NO  X  25  -  157 


d  =  See  Preferred  Result  on  Other  Column 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  (Second  Column) 

Method  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MP-2  (0.00,0.00) 

LAB  ID:  059558-0002-SA 

Matrix:  GRND-H20  Sampled:  22  MAR  98 

Received: 

23  MAR 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

21  APR 

Instrument:  HPLC-Q 

Parameter 

Dilution:  10 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

10 

0.97 

ug/L 

Acenaphthylene 

ND 

10 

0.42 

ug/L 

Anthracene 

ND 

1.0 

0.31 

ug/L 

Benzo(a)anthracene 

ND 

1.4 

0.63 

ug/L 

Benzo(a)pyrene 

ND 

2.4 

0.68 

ug/L 

Benzo ( b) f 1 uoranthene 

ND 

1.9 

0.62 

ug/L 

Benzo(g , h . i )perylene 

ND 

2.1 

0.74 

ug/L 

Benzo ( k) f 1 uoranthene 

ND 

1.8 

0.62 

ug/L 

Chrysene 

ND 

2.1 

0.76 

ug/L 

Di benz( a . h) anthracene 

ND 

3.1 

0.80 

ug/L 

Fluorene 

ND 

2.1 

0.37 

ug/L 

Fluoranthene 

ND 

2.1 

0.38 

ug/L 

Indeno (1,2,3- cd) pyrene 

ND 

4.5 

0.58 

ug/L 

Naphthalene 

320 

M 

10 

0.62 

ug/L 

Phenanthrene 

ND 

2.1 

0.31 

ug/L 

Pyrene 

ND 

2.1 

0.45 

ug/L 

Surrogate 

Terphenyl -dl4 

Recovery 

ND 

X 

Acceptable  Range 

25  -  157 

M  -  Preferred  Result 
NO  -  Not  Detected 

Reported  By:  Blake  Besser  Approved  By:  Audrey  Cornell 


Environments.! 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 

HPLC 

Method  8310 

Client  Name:  Parsons  Engineering  Science 

Client  ID:  FT-16.  MP-1  (0.00,0.00) 

LAB  ID:  059558- 0003 -SA 

Matrix:  GRND-H20  Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

14  APR  98 

Instrument:  HPLC-Q 

Parameter 

Dilution:  1.0 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.094 

ug/L 

Acenaphthylene 

ND 

1.0 

0.041 

ug/L 

Anthracene 

0.89  d 

0.10 

0.030 

ug/L 

Benzo (a) anthracene 

ND 

0.13 

0.061 

ug/L 

Benzo (a)pyrene 

ND 

0.23 

0.066 

ug/L 

Benzo ( b)  fl uoranthene 

ND 

0.18 

0.060 

ug/L 

Benzo(g. h, i )perylene 

ND 

0.20 

0.072 

ug/L 

Benzo ( k) fl uoranthene 

ND 

0.17 

0.060 

ug/L 

Chrysene 

ND 

0.20 

0.074 

ug/L 

Dibenz(a, h)anthracene 

ND 

0.30 

0.077 

ug/L 

Fluorene 

6.4  d 

0.20 

0.036 

ug/L 

Fluoranthene 

1.2  M 

0.20 

0.037 

ug/L 

Indenod, 2. 3-cd)pyrene 

ND 

0.44 

0.056 

ug/L 

Naphthalene 

4.0  d 

1.0 

0.060 

ug/L 

Phenanthrene 

ND 

0.20 

0.030 

ug/L 

Pyrene 

1.4  d 

0.20 

0.044 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -dl4 

120 

X 

25  -  157 

d  -  See  Preferred  Result  on  Other  Column 
M  *=  Preferred  Result 
NO  *  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Second  Column) 

Method  8310 


45 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

FT-16.  MP-1  (0.00.0.00) 

059558- 0003 -SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

HPLC-Q  Dilution:  1.0 


Received:  23  MAR  98 
Analyzed:  14  APR  98 


Parameter  Result 

Acenaphthene  ND 

Acenaphthylene  ND 

Anthracene  0.29 

Benzo(a)anthracene  ND 

Benzo(a)pyrene  ND 

Benzo(b)fluoranthene  ND 

Benzo(g.h.i)perylene  ND 

Benzo(k)  fluoranthene  ND 

Chrysene  ND 

Dibenz(a.h)anthracene  ND 

Fluorene  5.7 

Fluoranthene  1.4 

Indenod. 2, 3-cd)pyrene  ND 

Naphthalene  1.9 

Phenanthrene  ND 

Pyrene  0.87 


Qualifier 

RL 

MDL 

Units 

1.0 

0.094 

ug/L 

1.0 

0.041 

ug/L 

M 

0.10 

0.030 

ug/L 

0.13 

0.061 

ug/L 

0.23 

0.066 

ug/L 

0.18 

0.060 

ug/L 

0.20 

0.072 

ug/L 

0.17 

0.060 

ug/L 

0.20 

0.074 

ug/L 

0.30 

0.077 

ug/L 

M 

0.20 

0.036 

ug/L 

d 

0.20 

0.037 

ug/L 

0.44 

0.056 

ug/L 

M 

1.0 

0.060 

ug/L 

0.20 

0.030 

ug/L 

M 

0.20 

0.044 

ug/L 

Surrogate 
Terphenyl -dl4 


Recovery 

124 


Acceptable  Range 
25  -  157 


d  =  See  Preferred  Result  on  Other  Column 
M  -  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 

HPLC 

Method  8310 

Client  Name:  Parsons  Engineering  Science 

Client  ID:  FT-16.  MP-2 

(0.00,0.00) 

LAB  ID:  059558- 0004 -SA 

Matrix:  GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

17  APR  98 

Instrument:  HPLC-Q 

Dilution:  1.0 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.097 

ug/L 

Acenaphthylene 

ND 

1.0 

0.042 

ug/L 

Anthracene 

ND 

0.10 

0.031 

ug/L 

Benzo(a)anthracene 

ND 

0.14 

0.063 

ug/L 

Benzo (a) pyrene 

ND 

0.24 

0.068 

ug/L 

Benzo (b ) f 1 uoranthene 

ND 

0.19 

0.062 

ug/L 

Benzo ( g . h , i ) peryl ene 

ND 

0.21 

0.074 

ug/L 

Benzo { k)  fl  uoranthene 

ND 

0.18 

0.062 

ug/L 

Chrysene 

ND 

0.21 

0.076 

ug/L 

Dibenz(a , h)anthracene 

ND 

0.31 

0.080 

ug/L 

Flucrene 

ND 

0.21 

0.037 

ug/L 

Fluoranthene 

ND 

0.21 

0.038 

ug/L 

Indenod.  2. 3-cd)pyrene 

ND 

0.45 

0.058 

ug/L 

Naphthalene 

ND 

1.0 

0.062 

ug/L 

Phenanthrene 

ND 

0.21 

0.031 

ug/L 

Pyrene 

ND 

0.21 

0.045 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -d!4 

107 

X 

25  -  157 

ND  ■  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  8310 


Client  Name:  Parsons  Engineering  Science 
Client  ID:  BX-MW-03 

LAB  ID:  059558* 0008 -SA 

(0.00.0.00) 

Received: 

23  MAR 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Authorized:  24  MAR  98 

Instrument:  HPLC-Q 

Prepared:  26  MAR  98 
Dilution:  11 

Analyzed: 

18  APR 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

11 

0.99 

ug/L 

Acenaphthylene 

ND 

11 

0.43 

ug/L 

Anthracene 

ND 

1.1 

0.32 

ug/L 

Benzo ( a ) anthracene 

ND 

1.4 

0.64 

ug/L 

Benzo(a)pyrene 

ND 

2.4 

0.69 

ug/L 

Benzo(b)  fl  uoranthene 

ND 

1.9 

0.63 

ug/L 

Benzo(g,h.i)perylene 

ND 

2.1 

0.76 

ug/L 

Benzo ( k)  fl uoranthene 

ND 

1.8 

0.63 

ug/L 

Chrysene 

ND 

2.1 

0.78 

ug/L 

Dibenz(a.h)anthracene 

ND 

3.2 

0.81 

ug/L 

Fluorene 

ND 

2.1 

0.37 

ug/L 

Fluoranthene 

ND 

2.1 

0.38 

ug/L 

Indenod. 2. 3-cd)pyrene 

ND 

4.6 

0.59 

ug/L 

Naphthalene 

360 

d 

11 

0.63 

ug/L 

Phenanthrene 

ND 

2.1 

0.32 

ug/L 

Pyrene 

Surrogate 

ND 

Recovery 

2.1 

0.46  ug/L 

Acceptable  Range 

Terphenyl *dl4 

ND 

X 

25  -  157 

d  -  See  Preferred  Result  on  Other  Column 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Second  Column) 

Method  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-03 

(0.00.0.00) 

LAB  ID:  059558-0008-SA 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

18  APR 

Instrument:  HPLC-Q 

Dilution:  11 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Acenaphthene 

ND 

11 

0.99 

ug/L 

Acenaphthylene 

ND 

11 

0.43 

ug/L 

Anthracene 

ND 

1.1 

0.32 

ug/L 

Benzo(a) anthracene 

ND 

1.4 

0.64 

ug/L 

Benzo (a) pyrene 

ND 

2.4 

0.69 

ug/L 

Benzo (b)  f  1 uoranthene 

ND 

1.9 

0.63 

ug/L 

Benzo ( g . h . i ) peryl ene 

ND 

2.1 

0.76 

ug/L 

Benzo ( k)  f 1  uoranthene 

ND 

1.8 

0.63 

ug/L 

Chrysene 

ND 

2.1 

0.78 

ug/L 

Di benz ( a . h) anthracene 

ND 

3.2 

0.81 

ug/L 

Fluorene 

ND 

2.1 

0.37 

ug/L 

Fluoranthene 

ND 

2.1 

0.38 

ug/L 

Indenod. 2, 3*cd)pyrene 

ND 

4.6 

0.59 

ug/L 

Naphthalene 

300 

M  11 

0.63 

ug/L 

Phenanthrene 

ND 

2.1 

0.32 

ug/L 

Pyrene 

ND 

2.1 

0.46 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Ter phenyl *dl4 

ND  X 

25  -  157 

M  =  Preferred  Result 
ND  -  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  49 

4§uanterra 

Environment*] 

Services 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-03-97 

(0.00,0.00) 

LAB  ID:  059558- 0009 -SA 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

17  APR  98 

Instrument:  HPLC-Q 

Dilution:  1.0 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.095 

ug/L 

Acenaphthylene 

ND 

1.0 

0.041 

ug/L 

Anthracene 

ND 

0.10 

0.031 

ug/L 

Benzo(a)anthracene 

ND 

0.13 

0.062 

ug/L 

Benzo(a)pyrene 

ND 

0.24 

0.067 

ug/L 

Benzo(b)f 1 uoranthene 

ND 

0.18 

0.061 

ug/L 

Benzo(g,h,i)perylene 

ND 

0.21 

0.073 

ug/L 

Benzo (k)fl  uoranthene 

ND 

0.17 

0.061 

ug/L 

Chrysene 

ND 

0.21 

0.075 

ug/L 

Di benz( a . h) anthracene 

NO 

0.31 

0.078 

ug/L 

Fluorene 

ND 

0.21 

0.036 

ug/L 

Fluoranthene 

ND 

0.21 

0.037 

ug/L 

I ndeno  C 1 . 2 . 3 - cd ) pyrene 

ND 

0.44 

0.056 

ug/L 

Naphthalene 

ND 

1.0 

0.061 

ug/L 

Phenanthrene 

ND 

0.21 

0.031 

ug/L 

Pyrene 

ND 

0.21 

0.044 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -dl4 

90 

X 

25  -  157 

ND  «  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 

HPLC 

Method  8310 

Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-05-97 

(0.00,0.00) 

LAB  ID:  059558-0010-SA 

Matrix:  GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

17  APR  98 

Instrument:  HPLC-Q 

Dilution:  1.0 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.097 

ug/L 

Acenaphthylene 

ND 

1.0 

0.042 

ug/L 

Anthracene 

ND 

0.10 

0.031 

ug/L 

Benzo(a)anthracene 

ND 

0.14 

0.063 

ug/L 

Benzo(a)pyrene 

ND 

0.24 

0.068 

ug/L 

Benzo ( b) f 1 uoranthene 

ND 

0.19 

0.061 

ug/L 

Benzo ( g .  h ,  i ) peryl ene 

ND 

0.21 

0.074 

ug/L 

Benzo(k) fl uoranthene 

ND 

0.18 

0.061 

ug/L 

Chrysene 

ND 

0.21 

0.076 

ug/L 

Di benz ( a , h) anthracene 

ND 

0.31 

0.079 

ug/L 

Fluorene 

ND 

0.21 

0.036 

ug/L 

Fluoranthene 

ND 

0.21 

0.038 

ug/L 

I ndeno (1.2,3*  cd) pyrene 

ND 

0.45 

0.057 

ug/L 

Naphthalene 

ND 

1.0 

0.061 

ug/L 

Phenanthrene 

ND 

0.21 

0.031 

ug/L 

Pyrene 

ND 

0.21 

0.045 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -dl4 

105 

X 

25  -  157 

ND  -  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


QC  LOT  ASSIGNMENT  REPORT 

High  Performance  Liquid  Chromatography 


A  51 


Environment!] 

Services 


Laboratory 

Sample  Number 

QC  Lot  Number 

QC  Run  Number 

QC  Matrix 

QC  Category 

(DCS) 

(SCS/BLANK) 

059558- 0001 *SA 

059558- 0001 -SA 

059558- 0002 -SA 

059558- 0002 -SA 

059558- 0003 -SA 

059558- 0003 -SA 

059558- 0004 -SA 

059558- 0008 -SA 

059558- 0008 -SA 

059558- 0009 -SA 

059558- 0010 -SA 
059558-0010-MS 

059558- 0010 -SD 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

8310AF-A 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 

26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98*01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 
26  MAR  98-01 

Environmental 

Services 


laboratory  control  sample  report 

High  Performance  Liquid  Chromatography 
Project:  059558 


Category:  8310AF-A 
Matrix:  WATER 


AFCEE  ■  Polynuclear  Aromatic  Hydrocarbon^  y  m  * 


QC  Run:  26  MAR  98-01 
Concentration  Units:  ug/L 

Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzol ajpyrene 
Benzo(b)fluoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo ( k ) f 1 uor anthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Surrogates 


Terphenyl -dl4 


Concentration 

Accuracy  U) 

Spiked 

Measured 

LCS 

Limits 

4.00 

3.60 

90 

43-130 

4.00 

4.20 

105 

49-125 

4.00 

3.86 

96 

54-125 

4.00 

4.37 

109 

39-135 

4.00 

4.19 

105 

52-125 

4.00 

4.38 

110 

31-137 

4.00 

4.45 

111 

53-125 

4.00 

4.39 

110 

60-129 

4.00 

4.26 

106 

59-134 

4.00 

4.18 

104# 

35-103 

4.00 

4.01 

100 

53-125 

4.00 

4.28 

107 

42-125 

4.00 

4.55 

114 

53-153 

4.00 

3.71 

93 

43-125 

4.00 

4.34 

108 

52-129 

4.00 

4.42 

110 

55-125 

Concentration 

Accuracy(t) 

Spiked 

Measured 

LCS 

Limits 

20.0 

21.6 

108 

25-157 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Services 


SINGLE  CONTROL  SAMPLE  REPORT 

High  Performance  Liquid  Chromatography 


Analyte 


Concentration  Accuracy!* ) 

Spiked  Measured  SCS  Limits 


Category:  8310AF-A 
Matrix:  WATER 
QC  Lot:  26  MAR  98*01 
Concentration  Units: 


QC  Run:  26  MAR  98*01 
ug/L 


Terphenyl *dl4 


20.0 


22.8 


114  25-157 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


METHOD  BLANK  REPORT 

High  Performance  Liquid  Chromatography 
Project:  059558 


Environmental 

Services 


Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-A  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC 
26*MAR  98-01  QC  Run:  26  MAR  98-01  Date  Analyzed:  14  APR  98 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a) pyrene 

Benzo(b) fluoranthene 

Benzo(g.h.i)perylene 

Benzo (k) fluoranthene 

Chrysene 

Di benz( a . h) anthracene 

FI uorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

RL 

MDL 

ND 

ug/L 

1.0 

0.093 

ND 

ug/L 

1.0 

0.040 

ND 

ug/L 

0.10 

0.030 

ND 

ug/L 

0.13 

0.060 

ND 

ug/L 

0.23 

0.065 

ND 

ug/L 

0.18 

0.059 

ND 

ug/L 

0.20 

0.071 

ND 

ug/L 

0.17 

0.059 

ND 

ug/L 

0.20 

0.073 

ND 

ug/L 

0.30 

0.076 

ND 

ug/L 

0.20 

0.035 

ND 

ug/L 

0.20 

0.036 

ND 

ug/L 

0.43 

0.055 

ND 

ug/L 

1.0 

0.059 

ND 

ug/L 

0.20 

0.030 

ND 

ug/L 

0.20 

0.043 

Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-2-A  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC 
WATER 

26  MAR  98-01  QC  Run:  26  MAR  98-01  Date  Analyzed:  14  APR  98 


Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo (a) pyrene 
Benzo(b) fluoranthene 
Benzo ( g , h , i ) peryl ene 
Benzo ( k)  f  1 uoranthene 
Chrysene 

Di benz ( a . h) anthracene 

FI uorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

RL 

MDL 

ND 

ug/L 

1.0 

0.093 

ND 

ug/L 

1.0 

0.040 

ND 

ug/L 

0.10 

0.030 

ND 

ug/L 

0.13 

0.060 

ND 

ug/L 

0.23 

0.065 

ND 

ug/L 

0.18 

0.059 

ND 

ug/L 

0.20 

0.071 

ND 

ug/L 

0.17 

0.059 

ND 

ug/L 

0.20 

0.073 

ND 

ug/L 

0.30 

0.076 

ND 

ug/L 

0.20 

0.035 

ND 

ug/L 

0.20 

0.036 

ND 

ug/L 

0.43 

0.055 

ND 

ug/L 

1.0 

0.059 

ND 

ug/L 

0.20 

0.030 

ND 

ug/L 

0.20 

0.043 

ND  =  Not  Detected 


A  55 

i^uanterra 


Environmental 
Services 


matrix  spike/matrix  spike  duplicate  qc  report 

High  Performance  Liquid  Chromatography 
Project:  059558 


Category:  8310AF-A  AFCEE  -  Polynuclear  Aromatic  Hydrocarbons 

Matrix:  WATER 

Sample:  059558-0010 

MS  Run:  26  MAR  98-01 

Units:  ug/L 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a) anthracene 

Benzo( a) pyrene 

Benzo ( b) f 1 uoranthene 

Benzo(g.h.i)perylene 

Benzo ( k)  f  1 uoranthene 

Chrysene 

Dibenz(a . h)anthracene 
Fluorene 
Fluoranthene 
Indenod, 2, 3-cd) 
pyrene 
Naphthalene 
Phenanthrene 
Pyrene 


Concentration 

Amount 


Sample 

MS 

MSD 

Spiked 

Result 

Result 

Result 

MS 

MSD 

ND 

3.86 

2.91 

4.06 

3.85 

ND 

3.92 

3.36 

4.06 

3.85 

ND 

3.66 

3.05 

4.06 

3.85 

ND 

4.02 

3.31 

4.06 

3.85 

ND 

4.17 

3.24 

4.06 

3.85 

ND 

4.21 

3.56 

4.06 

3.85 

ND 

4.28 

3.56 

4.06 

3.85 

ND 

4.20 

3.52 

4.06 

3.85 

ND 

4.13 

3.58 

4.06 

3.85 

ND 

4.16 

3.49 

4.06 

3.85 

ND 

4.07 

3.55 

4.06 

3.85 

ND 

4.27 

3.63 

4.06 

3.85 

ND 

4.16 

3.49 

4.06 

3.85 

ND 

4.22 

3.72 

4.06 

3.85 

ND 

4.00 

3.50 

4.06 

3.85 

ND 

4.07 

3.45 

4.06 

3.85 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS-MSD  Limits 


95 

76 

43-130 

23 

30 

97 

87 

49-125 

10 

30 

90 

79 

54-125 

13 

30 

99 

86 

39-135 

14 

30 

103 

84 

52-125 

20 

30 

104 

92 

31-137 

11 

30 

105 

92 

53-125 

13 

30 

103 

91 

60-129 

12 

30 

102 

93 

59-134 

9.0 

30 

102 

91 

35-103 

12 

30 

100 

92 

53-125 

8.4 

30 

105 

94 

42-125 

11 

30 

102 

91 

53-153 

12 

30 

104 

97 

43-125 

7.3 

30 

99 

91 

52-129 

8.0 

30 

100 

90 

55-125 

11 

30 

Surrogates 


^Recovery 


Rec.  Accept.  Limits 


Terphenyl -dl4 


105  131  118 


25-157 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


A  56 

(wuanterra 


Memo  (NCM) 


Environmental  cn„ronment3i 
Services  Services 


QUA-*  *87 


Protect  iD.X2>m 


'l-fc  /Oak  !<*-> 


52S5C. 


l  Same* 


NCM  Log  Numoer 


1  70C7 

_L  \j  \.  .  . 


L  IZJJL 


AnMrftv Team 

bhzi 


■rn 


NCM  * 

fr? 


eaoy/Dve  i  Protea  Manager 

p.?iA  A  LzJZvJere-. 


<$yoih£jL  tjjOLz.  A- 


Analytical  Area  (cheek  appropriate  box ) 

□  Sample  control  CD  Organic  preparation 

□  Metals  Q  Reporting 


I  I  Inorganic  preparation 
|  I  Data  review 


□  GC  D *dPLC 

O  Radiochemistry 


U}goms 

□ _ 


□ 


Wet  chemistry 


Non-Conformance  (check  appropriate  box)  To  be  completed  by  analyst 

Holding  Time  Violation  (excaedad  by -  days) 

Category  I:  Laboratory  Independent 
O  1.  Holding  time  expired  in  transit 

I  !  2.  Sample  received  >  48  hours  or  1/2  holding  time  has  expired 
I  I  3 .  Test  added  by  client  after  expiration 
Category  II:  Laboratory  Dependent 

_ 1  4.  Instrument  failure 

i  I  5.  Analyst  error 

□  6.  Log-m  error 

n  7.  Miscommunication 

□  8.  Other  (explanation  required) 

Category  III:  Analysis  Reruns  (QA/OC) 

d  9.  Surrogates 

I — ! 

! _ i  10.  Internal  standards 

1  I  7  7.  Spike  recovehes 
I  i  12.  Blank  contamination 
Category  IV:  Analysis  Reruns  (Confirmation) 

I  i  13.  Second  column 
I  i  74.  Contamination  check 

□  75.  Confirmation  of  matrix  effects 

□  16.  Other  (explanation  required) - — - 


Quality  Aaauranca/Ouaiity  Control 
lLj77.  QC  data  reported  outside  of  controls 
CD  18.  Incorrect  procedure  used 

H  19.  SOP  intentionally  modified  with  QA  and  tech  approval 

I  1 20.  Invalid  instrument  calibration 

H  21.  Received  insuffient  sample  for  proper  analysis 

Incorrect  or  Incomplete  Client  Deliverable 

□  22.  Hardcopy  deliverable  error 

d  23.  Electronic  deliverable  error 

Reported  Detection  Limits  Elevated  Due  to: 

I  1 24.  Sample  matrix:  Does  not  include  high  analyte  content 
CH  25.  Insufficient  sample  volume 
CU  26.  Other  (explanation  required) 

Miscellaneous 

!ZJ  27.  Instrument  Tag-out 

Q  28.  Other  (explanation  required)  — - 


Notification  (check  appropriate  box)  To  be  completed  by  project  manager 

□  Required  Not  Required 

C^ent  noutfc  Oy  •  Name 

Date 

CD  In  wnting  Id  By  telephone 

0  By  facsimile  CD  Other  (explain) - 

C.'ien  s  name  arc  -esnons* 

1 — i  1 — i 

_  I _ •  Re-sample  1 _ 1  Other  (explain)  — — - - 

?'C-ec:  -aragr  i  ^  -A'AO  -  % 

/Oi  -A UM4U 

i“  «/»b 

Laboratory  Non-Conformance 
Memo  (NCM) 


QUA-4187  - 

Corrective  Action  (To  be  completed  and  renewed  by  all  associates  involved) 


Pramm  OocnpMvflow  Cjum 


/5>  >,  2/  9. 


The  office  of  Quality  Assurance  maintains  a  copy  of  this  NCM  inoicating  its  final  status. 


AFCEE 

Total  Metals 


Environment*] 

Services 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-20  (0.00.0.00) 

LAB  ID:  059558-0001-SA  .  J  ^  „„ 

Matrix:  GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Parameter  Result  Qua!  Dil  MDL  Rep  Lim  Units  Method  Date  Date 

Lead  0.0098  1.0  0.0010  0.0050mg/L  SW7421  31  MAR  98  01  APR  98 


Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


AFCEE 

Total  Metals 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


Parsons  Engineering  Science 

BX-MP-2  (0.00.0.00) 

059558- 0002 *SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  See  Below 


Received:  23  MAR  98 
Analyzed:  See  Below 


Result  Qual  Dil 


Prepared  Analyzed 

MDL  Rep  Lim  Units  Method  Date  Date 


0.0078  1.0 


C.0010  0.0050mg/L  SW7421 


31  MAR  98  01  APR  98 


Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


^ uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


AFCEE 

Total  Metals 

Parsons  Engineering  Science 

FT-16.  MP-1  (0.00.0.00) 

059558- 0003 -SA  .  .  __  u._  no 

GRND-H20  Sampled:  21  MAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 


Result 

Qual  Dil 

MDL 

Rep  Lim  Units 

Method 

Prepared 

Date 

Analyzed 

Date 

ND 

1.0 

0.0010 

0.0050mg/L 

SW7421 

31  MAR  98 

01  APR  98 

ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


AFCEE 

Total  Metals 


A  61 

%}Puanterra 


Environment *1 
Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


Parsons  Engineering  Science 

FT-16.  MP-2  (0.00.0.00) 

059558* 0004 *SA 

GRND-H20  Sampled:  21  MAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 


Prepared  Analyzed 


Result 

Qual  Dll 

MDL 

Rep  Lim  Units 

Method 

•  i  wpui  ww  ni 

Date 

•  U  •  J  4.VW 

Date 

ND 

1.0 

0.0010 

0.0050mg/L 

SW7421 

31  MAR  98  01 

APR  98 

ND  -  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


AFCEE 

Total  Metals 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


(0.00.0.00) 


Parsons  Engineering  Science 
BX-MW-03 

059558- 0008  *SA  ,  j  _ 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  See  Below 


Result  Qual  Dil  MDL  Rep  Lim  Units 


0.0030J  1.0  0.0010  0.0050mg/L 


Received:  23  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

SW7421  31  MAR  98  01  APR  98 


J  *  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Robin  Proctor  Approved  By:  Kathy  Wakeman 


AFCEE 

Total  Metals 


Envirotunartal 

Services 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MW-03-97  (0.00.0.00) 

LAB  ID:  059558- 0009 -SA 

Matrix:  GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Parameter  Result  Qual  Dil  MDL  Rep  Urn  Units  Method  Date  Date 

Lead  ND  1.0  0.0010  0.0050mg/L  SW7421  31  MAR  98  01  APR  98 


ND  -  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


AFCEE 

Total  Metals 

Parsons  Engineering  Science 
BX-MW-05-97  (0.00.0.00) 

059558-0010-SA  „  j  „„  uifi  „„ 

GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Result  Qual  Oil  MDL  Rep  Lim  Units  Method  Date  Date 

ND  1.0  0.0010  0.0050mg/L  SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


QC  LOT  ASSIGNMENT  REPORT 
Metals  Analysis  and  Preparation 


A  65 

uanterra 

Environment*} 

Services 


Laboratory 
Sample  Number 

059558- 000 1-SA 
059558- 0002 -SA 
059558- 0003 -SA 
059558- 0004 -SA 
059558- 0008 -SA 
059558- 0009 -SA 
059558- 0010 -SA 
059558 -0010 -MS 
059558 -0010 -SO 


QC  Matrix 


QC  Lot  Number  QC  Run  Number 
QC  Category  (DCS)  (SCS/BLANK) 


AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 


PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

PB-LAW-AT 

31 

MAR 

98-R3 

31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 
31  MAR  98-R3 


Environmental 

Services 


laboratory  control  sample  report 

Metals  Analysis  and  Preparation 


Analyte 

Category:  PB-LAW-AT 
Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-R3 
Concentration  Units:  mg/L 

Lead 


Concentration 
Spiked  Measured 

QC  Run:  31  MAR  98-R3 

0.0400  0.0455 


Accuracy(t) 
LCS  Limits 


114  74-124 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


METHOD  BLANK  REPORT 

Metals  Analysis  and  Preparation 

Project:  059558 


A  67 


Environmental 

Services 


Test:  PB-AFCEE2-MDL-AT 

Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-R3  QC  Run:  31  MAR  98-R3 


AFCEE  Lead.  Furnace  AA  (Totals) 

Date  Analyzed:  01  APR  98 


Analyte 

Lead 


Result 

ND 


Units 

mg/L 


RL 

0.0050 


MDL 

0.0010 


ND  =  Not  Detected 


Environmental 

Services 


matrix  spike/matrix  spike  duplicate  qc  report 

Metals  Analysis  and  Preparation 
Project:  059558 

Category:  PB-LAW-AT  Lead.  Furnace  AA  /  Totals 

Matrix:  AQUEOUS 

Sample:  059558-0010 

MS  Run:  31  MAR  98-R3 

Units:  mg/L 


Concentration 

Sample 

MS 

MSD 

Analyte 

Result 

Result 

Result 

Lead 

ND 

0.0440 

0.0431 

Amount  Acceptance 

Spiked  ^Recovery  *RPD  Limit 
MS/MSD  MS  MSD  Recov.  RPD 

0.0400  110  109  0.9  74-124  15 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


General  Inorganics 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


Parsons  Engineering  Science 

BX-MW-20  (0.00.0.00) 

059558-0001-SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  See  Below 


Received:  23  MAR  98 
Analyzed:  See  Below 


Result  Qual  Dil 
0.12  J  1.0 


MDL  Rep  Lim  Units  Method 
0.040  0.50  mg/L  9056 


Prepared  Analyzed 
Date  Date 

NA  23  MAR  98 


J  ■  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


A  70 


Environmental 

Services 


General  Inorganics 

Client  Name:  Parsons  Engineering  Science 

Client  ID:  BX-MP-2  (0.00,0.00) 

ID:  059558- 0002 -SA  „  . 

Matrix:  GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Parameter  Result  Qua!  Dil  MDL  Rep  Lim  Units  Method  Date  Date 


Nitrate  as  N  0.13  J  1.0  0.040  0.50  mg/L  9056  NA  23  MAR  98 


J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


General  Inorganics 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


Services 


Parsons  Engineering  Science 

FT-16,  MP-3  (0.00.0.00) 

059558- 0007 -SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  See  Below 


Result  Qual  Dil 
0.12  J  1.0 


MDL  Rep  Lim  Units 
0.040  0.50  mg/L 


Received:  23  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

9056  NA  23  MAR  98 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


General  Inorganics 


Environment a] 
Services 


Client  Name: 
Client  ID: 


LAB  ID: 
Matrix: 
Authorized: 


Parameter 


Parsons  Engineering  Science 

BX-MW-03  (0.00.0.00) 

059558* 0008 *SA 

GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Result  Qua!  Dil  MDL  Rep  Lim  Units  Method  Date  Date 


Nitrate  as  N 


0.13  J  1.0  0.040  0.50  mg/L  9056 


NA  24  MAR  98 


J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


General  Inorganics 


A  73 


ExrvironmentaJ 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 


Parsons  Engineering 
MW-01 

059558- 0011 -SA 
GRND-H20 
24  MAR  98 


Science 

(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  See  Below 


Received:  23  MAR  98 
Analyzed:  See  Below 


Result  Qual  Dll 


Prepared  Analyzed 

MDL  Rep  Lim  Units  Method  Date  Date 


Nitrate  as  N 


0.15  J  1.0 


0.040  0.50  mg/L  9056 


NA  24  MAR  98 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


General  Inorganics 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


Environmental 

Services 


Parsons  Engineering  Science 


BX-W-08-97 
059558* 0013 -SA 
GRND-H20 
24  MAR  98 


Result  Qual  Dil 
0.13  J  1.0 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  See  Below 

MDL  Rep  Lim  Units 
0.040  0.50  mg/L 


Received:  23  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

9056  NA  24  MAR  98 


J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


General  Inorganics 


A  76 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


Parsons  Engineering  Science 

BX-MM-07  (0.00,0.00) 

059558* 0014 *SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  See  Below 


Received:  23  MAR  98 
Analyzed:  See  Below 


Prepared  Analyzed 


Result 

Qual  Dil 

MDL 

Rep  Lim  Units 

Method 

1  •  wpui  cu 

Date 

niiui  jawu 

Date 

ND 

1.0 

0.040 

0.50  mg/L 

9056 

NA 

24  MAR  98 

ND  -  Not  Detected 
Reported  By:  Mark  Foster 


Approved  By:  Linda  Sullivan 


General  Inorganics 


A  77 

4$ uanterra 

Environmental 

Services 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  MP-1  (0.00,0.00) 

LAB  ID:  059558- 0016 *SA  „  .  J  „„  u,n  no 

Matrix-  GRND-H20  Sampled:  22  MAR  98  Received:  23  MAR  98 

Authorized:  24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Parameter  Result  Qual  Dil  MDL  Rep  Lim  Units  Method  Date  Date 

Nitrate  as  N  0.13  J  1.0  0.040  0.50  mg/L  9056  NA  24  MAR  98 


J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


QC  LOT  ASSIGNMENT  REPORT 

Wet  Chemistry  Analysis  and  Preparation 


Environmental 

Services 


Laboratory 
Sample  Number 

059558* 0001 -SA 
059558* 0002 -SA 
059558* 0007 *SA 
059558- 0008 -SA 
059558- 0011 -SA 
059558 -0011 -MS 
059558- 0011 -SD 
059558- 0012 -SA 
059558- 0013 -SA 
059558- 0014 -SA 
059558- 0016 -SA 


QC  Matrix 

QC  Category 

QC  Lot 
(DCS) 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

N03-PAR-A 

23  MAR 

AQUEOUS 

NQ3-PAR-A 

23  MAR 

Number  QC  Run  Number 
(SCS/BLANK) 

98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 
98-N1  23  MAR  98-N1 


laboratory  control  sample  report 

Wet  Chemistry  Analysis  and  Preparation 


A  79 


4 vtuanterra 

Environmental 

Services 


Analyte 


Category:  N03-PAR-A 
Matrix:  AQUEOUS 

QC  Lot:  23  MAR  98-N1 
Concentration  Units:  mg/L 


Nitrate  as  N 


Concentration 
Spiked  Measured 

QC  Run:  23  MAR  98-N1 

10.0  10.5 


Accuracy(t) 
LCS  Limits 


105  90-110 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


METHOD  BLANK  REPORT 

Wet  Chemistry  Analysis  and  Preparation 
Project:  059558 


A  dO 


Environmental 

Services 


Test: 
Matrix: 
QC  Lot: 


N03-AF-IC-PAR-MDL-A  AFCEE  Nitrate.  Ion  Chromatography 
23UMARS98-N1  QC  Run:  23  MAR  98 -N1  Date  Analyzed:  23  MAR  98 


Analyte 
Nitrate  as  N 


Result  Units  RL 

ND  mg/L  0.50 


MDL 

0.040 


ND  «  Not  Detected 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Wet  Chemistry  Analysis  and  Preparation 
Project:  059558 

Category:  N03-PAR-A  Nitrate  as  N  by  Ion  Chromatography  (Cape  Canaveral) 

Matrix:  AQUEOUS 

Sample:  059558-0011 

MS  Run:  23  MAR  98-N1 

Units:  mg/L 


Analyte 
Nitrate  as  N 


Sample 

Result 


Concentration 

Amount  Acceptance 

MS  MSD  Spiked  ^Recovery  XRPD  Limit 

Result  Result  MS/MSD  MS  MSD  Recov.  RPD 


0.15  J  20.3  20.2  20.0  101  100  0.4  90-110  20 


J  *  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Environment a7 
Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
BX-MW-20 
059558-0001-SA 
GRND-H20 
24  MAR  98 
GCFID-K1A 


(0.00,0.00) 

Sampled:  22  MAR  98 
Prepared:  N/A 
Dilution:  50 


Parameter 


Result  Qualifier  RL 


Received:  23  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 


Methane 


1800  B  25 


2.6  ug/L 


B  «  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-S  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
BX-MP-2 
059558- 0002 -SA 
GRND-H20 
24  MAR  98 
GCFID-K1A 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  N/A 
Dilution:  50 


Result  Qualifier 


RL 


Methane 


1800 


B 


25 


Environmental 

Services 


Received:  23  MAR  98 
Analyzed:  27  MAR  98 


MDL 

Units 

2.6 

ug/L 

B  -  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Environmental 

Services 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

FT-16,  MP-3 

(0.00,0.00) 

LAB  ID: 

059558- 0006 -SA 

Matrix: 

GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  N/A 

Analyzed: 

27  MAR  98 

Instrument: 

GCFID-K1A 

Dilution:  20 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Methane 

490  B  10 

1.0 

ug/L 

B  *  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


65 


Envirotuna 


Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
BX-MW-03 
059558- 0008 -SA 
GRND-H20 
24  MAR  98 
GCFID-K1A 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  N/A 
Dilution:  25 


Parameter 


Result  Qualifier  RL 


Received:  23  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 


Methane 


1200  B  12 


1.3  ug/L 


B  -  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


50  1 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 

Methane 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Parsons  Engineering  Science 
MW-01 

059558-0011-SA 
GRND-H20 
24  MAR  98 
GCFID-K1A 


(0.00,0.00) 

Sampled:  22  MAR  98 
Prepared:  N/A 
Dilution:  1.0 


Result  Qualifier  RL 
17  B  0.50 


Environmental 

Services 


Received:  23  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 
0.052  ug/L 


B  -  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra- Austin  Approved  By:  Cynthia  Prentice 


Environmental 

Services 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MW-05 

(0.00.0.00) 

LAB  ID: 

059558- 0012 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  N/A 

Analyzed: 

27  MAR  98 

Instrument: 

GCFID-K1A 

Dilution:  75 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Methane 

4300  B  38 

3.9 

ug/L 

B  -  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
BX-MW-08-97 
059558- 0013 -SA 
GRND-H20 
24  MAR  98 
GCFID-K1A 


(0.00.0.00) 

Sampled:  22  MAR  98 
Prepared:  N/A 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


Methane 


18  B  0.50 


Received:  23  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 
0.052  ug/L 


B  «  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Environmental 

Services 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

BX-MW-07 

(0.00.0.00) 

LAB  ID: 

059558- 0014 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  N/A 

Analyzed: 

27  MAR  98 

Instrument: 

GCFID-K1A 

Dilution:  20 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Methane 

420  B  10 

1.0 

ug/L 

B  -  Compound  is  also  detected  in  the  blank. 


Reported  By:  Quanterra -Austin 


Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Environmental 

Services 


Client  Name:  Parsons  Engineering  Science 


Client  ID: 

MP-1 

(0.00.0.00) 

LAB  ID: 

059558- 0016 -SA 

Matrix: 

GRND-H20 

Sampled:  22  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  N/A 

Analyzed: 

27  MAR  98 

Instrument: 

GCFID-K1A 

Dilution:  50 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Methane 

1600  B  25 

2.6 

ug/L 

B  -  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


QC  LOT  ASSIGNMENT  REPORT 
Subcontracted  to  Quanterra  Lab 


Ezrrironmental 

Services 


Laboratory 
Sample  Number 

059558-0001-SA 
059558- 0002 -SA 
059558* 0006 -SA 
059558- 0008 -SA 
059558-0011-SA 
059558-0011-MS 
059558 -0011 -SO 
059558 *00 12 -SA 
059558- 0013 -SA 
059558-0014-SA 
059558-0016-SA 


QC  Matrix 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 


QC 

Lot 

Number 

QC 

Run 

Number 

QC  Category 

(DCS) 

(SCS/BLANK) 

GAS-AUS-A 

27 

MAR 

98 -SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98 -SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98 -SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98- SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98 -SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98-SI 

27 

MAR 

98-SI 

GAS-AUS-A 

27 

MAR 

98-SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98-SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98 -SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98-SI 

27 

MAR 

98 -SI 

GAS-AUS-A 

27 

MAR 

98 -S2 

27 

MAR 

98 -S2 

Environmental 

Services 


LABORATORY  CONTROL  SAMPLE  REPORT 
Subcontracted  to  Quanterra  Lab 
Project:  059558 


Category:  GAS-AUS-A  Gases  by  Method  AUS 
Matrix:  AQUEOUS 

QC  Run:  27  MAR  98-SI 
Concentration  Units:  ug/L 

Analyte 

Methane 

Ethane 

Ethene 


GC-0019  (Quanterra-Austin) 

Date  Analyzed:  27  MAR  98 


Concentration  Accuracy(t) 


Spiked 

Measured 

LCS 

Limits 

34.5 

32.1 

93 

70-130 

64.7 

55.8 

86 

70-130 

60.4 

52.7 

87 

70-130 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


DUPLICATE  CONTROL  SAMPLE  REPORT 
Subcontracted  to  Quanterra  Lab 
Project:  059558 


Environment*] 

Services 


Category:  GAS-AUS-A  Gases  by  Method  AUS  GC-0019  (Quanterra -Austin) 
Matrix:  AQUEOUS 

QC  Lot:  27  MAR  98-S2 
Concentration  Units:  ug/L 


Date  Analyzed: 


27  MAR  98 


Analyte 


Methane 

Ethane 

Ethene 


Concentration 


Spiked 

Measured 

XS1  Qual  DCS2  Qual 

34.1 

30.7 

30.7 

63.9 

53.1 

53.2 

59.7 

50.8 

51.0 

Accuracy  Precision 

Averagetf)  (RPD) 

_ _  ,  .  •  . _  n/»r  i  J  x. 


AVG 

DCS 

Limits 

DCS 

Limit 

30.7 

90 

70-130 

0.06 

30 

53.1 

83 

70-130 

0.24 

30 

50.9 

85 

70-130 

0.29 

30 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Environmental 

Services 


METHOD  BLANK  REPORT 
Subcontracted  to  Quanterra  Lab 
Project:  059558 


Test:  GASES -AUSTIN- MDL -A  Method  EPA-9  RSK-175  by  GC/FID 


Matrix: 
QC  Lot: 

AQUEOUS 

27  MAR  98-SI 

QC  Run: 

27  MAR  98-SI 

Date  Analyzed: 

Analyte 

Result 

Units 

RL 

MDL 

Methane 

0.12 

J  ug/L 

0.50 

0.052 

QC  Lot: 

27  MAR  98-S2 

QC  Run: 

27  MAR  98-S2 

Date  Analyzed: 

27  MAR  98 

Analyte 

Result 

Units 

RL 

MDL 

Methane 

0.15 

J  ug/L 

0.50 

0.052 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Subcontracted  to  Quanterra  Lab 
Project:  059558 


Matrix: 
Sample: 
MS  Run: 
Units: 

AQUEOUS 

059558-0011 

27  MAR  98-SI 
ug/L 

Concentration 

Analyte 

Sample 

Result 

MS 

Result 

MSD 

Result 

Methane 

17 

B  53.1 

B  56.1  B 

Amount  X  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


33.8  34.2  107  114  70-130  4.4 


30 


B  *  Compound  is  also  detected  In  the  blank. 

NA  =  Not  Applicable 

NC  -  Not  Calculated,  calculation  not  applicable. 

ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Environmental 

Services 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

BX-MW-20  (0.00.0.00) 

059558-0001-SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  4.0 

Received:  23  MAR  98 
Analyzed:  03  APR  98 

Parameter 

Result  Qualifier  RL 

MOL  Units 

TPH  (C8-C40) 

20  2.0 

0.76  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

99  X 

89  X 

33  •  162 

10  •  109 

Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

BX-MP-2  (0.00.0.00) 

059558- 0002 -SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  4.0 


Parameter 


Result  Qualifier  RL 


Received:  23  MAR  98 
Analyzed:  03  APR  98 

MDL  Units 


TPH  (C8-C40) 


19 


2.0  0.76  mg/L 


Surrogate 


Recovery  Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


92  *  33  -  162 

87  X  10  -  109 


Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  504  •  EDB 
Method  504 


Parsons  Engineering  Science 
FT-16,  MP-1 
059558- 0003 -SA 


(0.00.0.00) 


GRND-H20 
24  MAR  98 
GCFID-I 


Sampled:  21  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

EDB  (1.2-Dibromoethane) 

Surrogate 

1,1.1. 2 -Tetrachl oroethane 


Result  Qualifier  RL 

ND  0.020 

Recovery 
89.0  X 


Environmental 

Services 


Received:  23  MAR  98 
Analyzed:  31  MAR  98 

MDL  Units 
0.0060  ug/L 
Acceptable  Range 
80  •  120 


ND  «  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


A  99 

4 ftfuanterra 


Environmental 
Services 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

FT-16,  MP-1  (0.00.0.00) 

059558- 0003 -SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  23  MAR  98 
Analyzed:  02  APR  98 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

TPH  (C8-C40) 

0.18  J 

0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

99 

53 

X 

X 

33  -  162 

10  -  109 

J  -  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra -Tampa  Approved  By:  Lynn  S.  Calvin 


Method  504  -  EDB 
Method  504 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16,  MP-2 
059558- 0004 -SA 
GRND-H20 


24  MAR  98 
GCFID-I 


Parameter 

EDB  (1.2-Dibromoethane) 
Surrogate 

1 . 1 . 1 . 2 -Tetrachl oroethane 


(0.00.0.00) 


Sampled:  21  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 

ND  0.020 

Recovery 

122  X 


0>)i uanterra 


Environmental 

Services 


Received:  23  MAR  98 
Analyzed:  31  MAR  98 


MDL  Units 
0.0060  ug/L 
Acceptable  Range 
80  •  120 


ND  -  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


101 


^ uanterra 


Environmental 

Services 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

FT-16.  MP-2  (0.00.0.00) 

059558- 0004 -SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  23  MAR  98 
Analyzed:  02  APR  98 

Parameter 

Result  Qualifier  RL 

MDL  Units 

TPH  (C8-C40) 

ND  0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

97  * 

55  X 

33  -  162 

10  -  109 

ND  -  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Environmental 

Services 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

BX-MW-03  (0.00.0.00) 

059558- 0008- SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  5.0 

Received:  23  MAR 
Analyzed:  03  APR 

Parameter 

Result  Qualifier  RL 

MDL  Units 

TPH  (C8-C40) 

41  2.5 

0.95  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

ND  X 

ND  X 

33  -  162 

10  •  109 

ND  *  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Environmental 

Services 


Method  FL-PRO  ■  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

BX-MW-03-97  (0.00.0.00) 

059558- 0009 -SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  23  MAR  98 
Analyzed:  02  APR  98 

Parameter 

Result  Qualifier  RL 

MDL  Units 

TPH  (C8-C40) 

ND  0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

104  X 

72  X 

33  •  162 

10  -  109 

ND  -  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


A  104 


Environmental 

Services 


Method  FL-PRO  *  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

BX-MW-05-97  (0.00.0.00) 

059558 -00 10 -SA 

GRND-H20  Sampled:  22  MAR  98 

24  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  23  MAR  98 
Analyzed:  03  APR  98 

Parameter 

Result  Qualifier  RL 

MDL  Units 

TPH  (C8-C40) 

ND  0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

92  X 

75  X 

33  •  162 

10  -  109 

ND  *  Not  Detected 
Reported  By:  Quanterra-Tampa 


Approved  By:  Lynn  S.  Calvin 


QC  LOT  ASSIGNMENT  REPORT 
Sent  OUT  to  Subcontractors 


Laboratory 
Sample  Number 

059558- 0001 *SA 
059558- 0002 -SA 
059558- 0003 -SA 
059558-0003 -SA 
059558- 0004 -SA 
059558- 0004 -SA 
059558- 0008 -SA 
059558- 0009 -SA 
059558- 0010 -SA 
059558 -0010 -MS 
059558- 0010 -SD 


QC  Matrix 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 


QC  Category 

TPHFLPROA 

TPHFLPROA 

TPHFLPROA 

504-PAR-A 

TPHFLPROA 

504-PAR-A 

TPHFLPROA 

TPHFLPROA 

TPHFLPROA 

TPHFLPROA 

TPHFLPROA 


QC  Lot  Number 
(DCS) 

26  MAR  98 -SI 
26  MAR  98-SI 
26  MAR  98-SI 
31  MAR  98-SI 
26  MAR  98 -SI 
31  MAR  98- SI 
26  MAR  98-SI 
26  MAR  98-SI 
26  MAR  98- SI 
26  MAR  98 -SI 
26  MAR  98- SI 


A  105 

uanterra 

Environmental 

Services 


QC  Run  Number 
(SCS/BLANK) 

26  MAR  98 -SI 
26  MAR  98 -SI 
26  MAR  98 -SI 
31  MAR  98-SI 
26  MAR  98 -SI 
31  MAR  98 -SI 
26  MAR  98 -SI 
26  MAR  98 -SI 
26  MAR  98 -SI 
26  MAR  98 -SI 
26  MAR  98 -SI 


Environment*] 

Services 


DUPLICATE  CONTROL  SAMPLE  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059558 


Category:  TPHFLPROA  TPH  -  Method  FL-PRO  -  Florida  TPH  Method 
Matrix:  AQUEOUS 

QC  Lot:  26  MAR  98 -SI 

Concentration  Units:  mg/L 

Date  Analyzed: 

02  APR  98 

Analyte 

Concentration 

Spiked  Measured 

DCS1  Qual  DCS2  Qual  AVG 

Accuracy 
Average (*) 

DCS  Limits 

Precision 

(RPD) 

DCS  Limit 

TPH  (C8-C40) 

1.70 

1.70  1.53  1.62 

95  55-118 

11  20 

Surrogate 

Spiked 

Concentration 

Measured 

DCS1  Qual  DCS2  Qual 

Accuracy 
Average (t) 

DCS  Limits 

o-Terphenyl 

Nonatriacontane 

0.100 

0.600 

0.102  0.0938 

0.318  0.366 

98  33-162 

57  10-109 

Category:  504-PAR-A  EDB  -  Method  504  -  Cape  Canaveral 

Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-SI 

Concentration  Units:  ug/L 

Date  Analyzed: 

31  MAR  98 

Analyte 

Concentration 

Spiked  Measured 

DCS1  Qual  DCS2  Qual  AVG 

Accuracy 

Average(t) 

DCS  Limits 

Precision 

(RPD) 

DCS  Limit 

• 

EDB  (1,2-Dibromoethane) 

0.200 

0.200  0.206  0.203 

102  75-126 

3.0  20 

Surrogate 

Spiked 

Concentration 

Measured 

DCS1  Qual  DCS2  Qual 

Accuracy 
Average  U) 

DCS  Limits 

1 . 1 . 1 . 2 -Tetrachl oroethane 

0.400 

0.432  0.427 

107  80-120 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


SINGLE  CONTROL  SAMPLE  REPORT 
Sent  OUT  to  Subcontractors 


A  107 


Environmental 

Services 


Analyte 


Concentration  Accuracy^) 

Spiked  Measured  SCS  Limits 


Category:  TPHFLPROA 
Matrix:  AQUEOUS 

QC  Lot:  26  MAR  98 -SI  QC  Run:  26  MAR  98-SI 
Concentration  Units:  mg/L 


o-Terphenyl 

Nonatriacontane 


0.100 

0.600 


0.0987 

0.382 


99  33-162 

64  10-109 


Category:  504 -PAR -A 
Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-SI  QC  Run:  31  MAR  98-SI 
Concentration  Units:  ug/L 

1.1.1,2-Tetrachloroethane  0.400  0.417 


104  80-120 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


METHOD  BLANK  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059558 


Environmental 

Services 


Test:  TPH-FL-PRO-OUT-A 

Matrix:  AQUEOUS 
QC  Lot:  26  MAR  98-SI  QC  Run 

Analyte 

TPH  (C8-C40) 


Method  FL-PRO  -  TPH  (C8-C40) 

26  MAR  98 -SI  Date  Analyzed:  02  APR  98 

Result  Units  RL 

ND  mg/L  0.50 


MDL 

0.19 


Test:  504 -PAR -OUT- A 

Matrix:  AQUEOUS 
QC  Lot:  31  MAR  98rSl 

Analyte 

EDB  (1.2-Dibromoethane) 


Method  504  •  EDB 
QC  Run:  31  MAR  98-SI 
Result 
ND 


Date  Analyzed:  31  MAR  98 
Units  RL 

ug/L  0 . 020 


MDL 

0.0060 


ND  =  Not  Detected 


Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059558 

Category:  TPHFLPROA  TPH  •  Method  FL-PRO  *  Florida  TPH  Method 

Matrix:  AQUEOUS 

Sample:  059558-0010 

MS  Run:  26  MAR  98-SI 
Units:  mg/L 


Analyte 
TPH  (C8-C40) 


Concentration 

Sample  MS  MSD 

Result  Result  Result 


Amount  X  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS-MSD  Limits 


ND  3.2 


3.7  3.4  3.4  94  108  41-101  15  20 


Surrogates 


^Recovery  Rec.  Accept.  Limits 


o-Terphenyl 

Nonatriacontane 


92.0  95.2  110 

75.0  55.8  54.9 


33-162 

10-109 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


A 


1 


WHITE  -  Stays  with  tfw  Sample;  CANARY  •  Returned  to  Gfiont  with  Report  PINK  -  Ftekf  Copy 


DISTRIBUTION:  WHITE  -  Stays  with  the  Sample;  CANARY  -  Relumed  to  Client  wfrft  Report;  PINK  -  Field  Copy 


A 


112 


(A 

6 


i 

f 0 


A 


113 


A 


114 


115 


S’/A  Yes  s  *0 

0  g 


Unpacking  &  Labeling  Check  Points: 

1 .  Radiation  checked,  record  if  reading  >  0.5  mR/hr. 

2.  Cooler  seals  intact 
!hain  of  custody  present 

Bottles  broken  and/or  are  leaking,  comment  if  yes. 


Jmm 


jnR/hr) 


*3 

Vr  \ □  L-Chai* 
□  £T  4.  Bottl< 


C 


PHOTOGRAPH  BROKEN  BOTTLES 


1 


□  □  5.  Containers  labeled,  comment  if  no. 

Q^U  6.  pH  of  all  samples  checked  and  meet  requirements,  note  exceptions. 

7.  Chain  of  custody  includes  “received  by”  and  “relinquished”  by  signatures, 
dates,  and  times.  - - 

J2T'U  8.  Receipt  date(s)  >  48  hours  past  the  collection  datefeTTlfves,  notify  PA/PM.  ^ 

9.  Chain  of  custody  agrees  with  bottle  count  comment  if  no.  ^  A 

10.  Chain  of  custody  agrees  with  labels,  comment  if  no. 

0^ □  11.  VOA  samples  filled  completely,  comment  if  no. 

□  12.  VOA  bottles  preserved,  check  for  labels. 

□  cC^Ts.  Did  samples  require  preservation  with  sodium  thiosulfate? 

□  14.  If  yes  to  #12,  did  the  samples  contain  residual  chlorine? 

□  □  pr  15.  Sediment  present  in  “D,”  dissolved,  bottles. 

□  J2K"l6.  Are  analyses  with  short  holding  times  requested? 

□  □  Zj~\7.  Is  extra  sample  volume  provided  for  MS.  MSD  or  matrix  duplicates? 

□  eT  !  8.  Multiphase  samples  present?  If  yes.  comment  below. 

□  CZ^  19.  Any  subsampling  for  volatiles?  If  yes,  list  samples. 


□ 

□ 


/ 


1 


7 


r 


photograph  multiphase  samples 


1 


T 


is. 


□  20.  Clear  picture  taken,  labeled,  and  stapled  to  project  folder. 

□  21.  Subout  COC  signed  an*1  sent  with  samples  to  bottle  prep? 

D  □  22.  Was  sample  labeling  double  checked? 

Comments .  Include  action  taken  to  resolve  discrepancies/problem^.  Include  a  hard  copy  of  e-mail  or  use  extra  paper  if 
more  space  is  needed.  L\(s^  IV.  c  IWt  ^  Vv\  6^  CJvfllW—  i.l'^  -UtflW  hfljfolOT/fiD - 


XL 


Initials: 


qarvcooi\publ:c  cat  orms^ampchoc  doc 


Revision  3.5  -Novcm&cr  21.  !9Q7 


APPENDIX  C 

FIELD  FORMS  FROM  MARCH  1998  FIELD  EFFORT 


BORING  NO.:  —1 
CLIENT:  A 

JOB  NO.: 
LOCATION: 
GEOLOGIST:  J: 
COMENTS:  _ 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


.CONTRACTOR: 
.RIG  TYPE: 
.DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


DATE  SPUD: 
DATE  CMPL.: 
ELEVATION: 
TEMP: 
WEATHER: 


Sample  [Sample  Penet 
No.  Depth  (ft)  Type  Res 


Sheet  1  of  1 


2><=>  o-y  SAa/ D,  £ 

t0<y 

O-VO-' 

3J-  z  >^b/  £*ef  <g**y 
*h>  "K-n  ( 
no  oXz></ 

Kfij  g/ey— 

bra-**?'  ~fa>  4j 

at  CrS'SkS, 
t  Oo^g  tAO  <Dclo»r 

/oos^ 

S-44- 


NOTES 

bgs  —  Below  Ground  Surface 
GS  -  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  —  Same  As  Above 


94DN01 55,  02/28/94  at  10:52 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


Water  level  drilled 


ENGINEERING-SCIENCE, 


BORING  NO.: 
CLIENT: 

JOB  NO.:  ^ 
LOCATION:  ’ 
GEOLOGIST: 
COMENTS: 


^ 


_ CONTRACTOR: 

TYPE: 

H  pRi  G  METHOD: 
^0  5>/f  RORING  DIA.: 
_ DRLG  FLUID: 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


Geologic  Description 


_  DATE  SPUD: 

|>/VV)fc><^  DATE  CMPL.: 

1 _  ELEVATION: 

-  TEMP: 

_  WEATHER: 


Sample 


No.  Depth  (ft) 


4-w- 


Lex=">et 

'A©  OcIhJV 


S/<-a 

fl>oT72>^ 

6-'7  5  *4- 


Sheet  1  of  1 

>Mh±_ 

xiuBs _ 


NOTES 

bgs  —  Below  Ground  Surface 
GS  -  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  —  Same  As  Above 


SAMPLE  TYPF 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


7  Water  level  drilled  ENGINEERING-SCIENCE, INC. 


94DN0155,  02/28/94  at  10:52 


Sheet  1  of  1 


BORING  NO.: 

CLIENT: 

JOB  NO.:  j 

LOCATION: 

GEOLOGIST:  1?? 
COMENTS:  _ 


iBaaiaa 


li^LC^x 


.CONTRACTOR: 
.RIG  TYPE: 

.  DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


$A/v£>  I 

1^0  X-4  SAa 

j  OOo/V. 


DATE  SPUD: 
DATE  CMPL. 
ELEVATION: 
TEMP: 
WEATHER: 


Somple  Somple  Penet 
No.  Depth  (ft)  Type  Res 


\^\f  5 'A A 

|  3^0  {?-<{  <?AAr 


NOTES 

bgs  -  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  -  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


7  Water  level  drilled  ENGINEERING-SCIENCE,  INC. 


94DN0155.  02/28/94  ot  10:52 


BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


Sheet  1  of  1 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


CONTRACTOR: 
.RIG  TYPE: 
.DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


\-<rnPAo&& 

DP 

_ 


DATE  SPUD 
DATE  CMPL 
ELEVATION: 
TEMP: 
WEATHER: 


Somple  Somple  Penet 
No.  Depth  (ft)  Type  Res 


'““’o-ASM)  JiU 

r& uo/  loc&AxK&oh* 

$aa/D,  dW 

o\atT 

5 >A4 


^aa 


V>  I0-1X 


NOTES 

bgs  —  Below  Ground  Surface 
GS  -  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  -  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

▼  Water  level  drilled 


94DN01 55,  02/28/94  at  10:52 


BORING  NO.:  S>E> 
CLIENT: 

JOB  NO.:  "o/  & 

LOCATION:  -fcX  S 
GEOLOGIST:  U  ' 

COMENTS:  _ 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


>e/is  7A 


CONTRACTOR: 
.RIG  TYPE: 

.  DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


'DQop/LQhb 


DATE  SPUD: 
DATE  CMPL. 
ELEVATION: 
TEMP: 
WEATHER: 


Somple  Somple  Penet 
No.  Depth  (ft)  Type  Res 


Sheet  1  of  1 


A&l  53 , 


^)^€/r  lo&s&r 

(AO  ^ 

rsF'a.-'-f  Sa* 

U/ct" 

SA'VO 

'Vo  \)fQ>vuV\ 

SAA- 


NOTES 

bgs  -  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC',-  Top  of  Casing 
NS  -  Not  Sampled 
SAA  -  Same  As  Above 


SAMPLE  TYPF 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


7  Water  level  drilled  |  ENGINEERING-SCIENCE,  INC. 


94DN01 55,  02/28/94  at  10:52 


Sheet  1  of  1 

BORING  NO.:  _ CONTRACTOR:  nATFSPiirv  ~3( 

CLIENT:  RIG  TYPE:  U>tpfAoftfc^  DATE  CMPL.: 

JOB  NO.:  — DRI  G  METHOD: _ bP  ELEVATION:  _ 


LOCATION:  —  BORING  DIA.:  _ ^  t{ 

GEOLOGIST:  O  Liifj±dL>  DRI  G  FLUID: 


TEMP: 

WEATHER: 


JlAaa/ 


COMENTS: 


Elev 

(ft) 


Depth 

(ft) 

“  1  - 

-5- 

-10- 

-15- 

-20- 

_oc_ 

ZJ 

jj 

-35- 


Pro- 

file 


\$s& 


us 

cs 


0~\  94^p(-Tw4o 

t  y*y  i 

£>ko  iT 

5 AA, 
o\e>c 


q 


6^ 


Geologic  Description 


5 aA(  iA.ef 


£-■%  5AA 


Sample 


No.  Depth  (ft) 


NOTES 

bgs  —  Below  Ground  Surface 
GS  -  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  -  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


Sample 

Type 


Penet 

Res 


PID(ppm) 

TLV(ppm) 

TOTAL 

BTEX(ppm) 

PH 

(ppm) 

o 

s 

Idfl 

| 

| 

1M 

■  B 

■■ 

ENGINEERING-SCIENCE,  INC. 


94DN0155,  02/28/94  ot  10:52 


m  y ,  < 
t  vM 


INSTALLATION  DATE 


_ WELL  NUMBER 

_ LOCATION 

GROUND  SURFACE  ELEVATION  _ 


MONITORING  WELL  INSTALLATION  RECORD 

JOB  NAME _ t  _ 1 LSI  ^ _ WELL  NUI 

JOB  NUMBER  "7313^1 _ INSTALLATION  DATE _ LOCATION 

DATUM  ELEVATION  _ GROUND  SURFACE  ELEVA' 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ 

SCREEN  DIAMETER  &  MATERIAL  tl£=^2SJLOiA  SLOT  ! 

RISER  DIAMETER  &  MATERIAL  \±  %Q  <L  O^gffinRFHni  F  DIAMETER 
GRANULAR  BACKFILL  MATERIAL  XAvO  c  A^A^riTr  Es  REPRESENTATIVE 
DRILLING  METHOD  _ AfL _ _  DRILLING  CONTRACTO 


CZS—JUA _ SLOT  SIZE 

2iS^jffi0REH01  F  DIAMETER _ , 

"A*  ES  REPRESENTATIVE  £ 


DRILLING  CONTRACTOR 


LC^Lll 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE-? 


LOCKABLE  COVER 


STICK  UP: 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF - ' 

BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN  — " 


LENGTH, 
RISER:  . 


spuer 


LENGTH  OF  / 
SCREEN: _ Q_ 

SCREEN  SLOT 


TOTAL  DEPTH 
OF  MOWTORING" 
WELL: 


GROUT 


|  |  BENTONITE 

□  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  _ 

BACKFILLED  WITH:  _ 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING-SCIENCE,  INC. 


94DN01 99,  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RFCORD 

_ /Vftl  C. _  _  WELL  NUMBER  /Y\P— 

IM^TAI  I  ATIOM  IIATr  inrATiAM  Vrf'lC 


JOB  NAME - ^ZzJlnlA=z. - /.<.  *s/  _ WELL  NUMBE 

JOB  NUMBER  -T?  frl  ^ _ INSTALLATION  DATE _ LOCATION  _2 

DATUM  ELEVATION  - - - GROUND  SURFACE  ELEVATION 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ 

SCREEN  DIAMETER  &  MATERIAL  SCff  fcO  SLOT  SIZE 

RISER  DIAMETER  &  MATERIAL  ^  tt  SO  OSa  BOREHOLE  DIAMETER 

GRANULAR  BACKFILL  MATERIAL^  C)  A^O _ ES  REPRESENTATIVE 

DRILLING  METHOD  - ulASZJ. — d _ DRILLING  CONTRACTOR  _ 


Lc^jL 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE -7 


LOCKABLE  COVER 


STICK  UP: 


A//>yO 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER  —/ 
GRANULAR  MATERIAL 

SCREEN  — 


GROUT 


|  |  BENTONITE 

p~]  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


RISER: 


TOTAL  DEPTH 
OF  MONITORING 
WELL:  i  ^ 


LENGTH  OF  /  / 
SCREEN:  6 

SCREEN  SLOT 
SIZE:  P*Ol 

LENGTH  OF  BACKFILLED 
BOREHOLE:  2 - - 

BACKFILLED  WITH:  _ - 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING-SCIENCE.  INC. 


94DN0199,  03/01/94  at  10:22 


MONITORING  WELL  DEVELOPMENT  RECORD 


Job  Number:  730308.03000 
Location  PNM  -  Person  Gen.  Station 
Well  Identification  fix'  ! _ 


Job  Name:  AFCEE-RNA 

by  /Ht  ~  _ Date:  7  ^2?  ^ 

Measurement  Datum  “To  _ 


Pre-Development  Information 
Water  Level:  VO  7 


Time  (Start):  n_±5j 


Total  Depth  of  Well \_J_Y_ 


Water  Characteristics 


Color  fbrfu/rt 


Clear 


Odor:  Weak  Moderate 

Any  Films  or  Immiscible  Material  ^  on-c _ 

pH  £  *1  6 _ Temperature  (°C1  >  f  ■  O 

Specific  Conductance  (uS/cm)  *  _ 


Strong 


Dissolved  Oxygen  (me/Ll  ^  -  V 
Redox  (mV)  -2^./ 
Interim  Water  Characteristics 

Gallons  Removed  ^ _ 

ph _ Llk _ 


Temperature  (°Q  1 4 . 


Specific  Conductance!  uS/cm)  >  1~\  k 
Dissolved  Oxygen  (me/L) 

Redox  Cm  VJ  10J _ 


Post-Development  Information 
Water  Level:  Lfr^l~ 


Time  (Finish):. 


Total  Depth  of  Well:  £  <£ 


Approximate  Volume  Removed: 
Water  Characteristics 

Color _ 


^ r 


Comments: 


Odor:  None 

Any  Films  or  Immiscible  Material  nan  _ 

pH___^j7J4 _ Temperature  (°C). 

Specific  Conductance  ( uS/cm)  <2~Q _ 

Dissolved  Oxygen  (mg/L)  QJA _ 

Redox  (mV)  -'L'll-'h _ 


^lear^  Cloudy 
Moderate  Strong 
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MONITORING  WELL  DEVELOPMENT  RECORD 


Job  Number:  730308.03000 
Location  PNM  -  Person  Gen.  Station 
Well  Identification  '  AAPsK 

Pre-Development  Information 

Water  Level:  ^  ^ _ 


Job  Name:  AFCEE-RNA 
by  Date:  1  zlLlL 

Measurement  Datum  7  b  t _ 

Time  (Start y.jHOJi _ 

_  Total  Depth  of  Well:  If -7 


Water  Characteristics 

Color  _ Clear  C  Cloudy 

Odor:  (TJone ;  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  sis*  j _ 

pH  6'py _ Temperature  (°C)  lj/_2i _ 

Specific  Conductance  (uS/cml  ._x£0 _ 

Dissolved  Oxygen  (mg/L _ 

Redox  (mV) _ -3 _ 

Interim  Water  Characteristics 


Gallons  Removed  iz _ 

pH  (}  Tl _ 

Temperature  (°C)___2j}_2z _ 

Specific  Conductance! uS/cm)  12L 

Dissolved  Oxygen  (mg/L) _ Q7i _ 

Redox  (mV) _ ~~  2  ll  j _ 

Post-Development  Information  Time  (Finish):  d  1 7  D 

Water  Level:  V  7 _  Total  Depth  of  Well:  £  7 

Approximate  Volume  Removed:  2lA. _ 

Water  Characteristics 

Color  {relh^ _  Cigar  (Clou^) 

Odor:  None  Weak  (Moderate  Strong 

Any  Films  or  Immiscible  Material  H//  •> _ 

pH _ l i  7-/ _ Temperature  (°C)  1  f)  .  3 _ 

Specific  Conductance  (uS/cm)  -  V£ _ 

Dissolved  Oxygen  (mg/L)  /)  2  Q _ 

Redox  (mV) _ ~  ±]J_  Jj _ 

Comments: 


\ 


l:\forrm\develop.doc 


GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  6x  /nP! 
Sampling  Dates  3  f 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  f>X  /2lfl 


(number) 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling;  _ 

DATE  AND  TIME  OF  SAMPLING:  1-2-2  -i/  1998 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  C./ecr  ~  <4*  f _ _ _ .  — — - 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe!:  12_L  C£2dA±L 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [>}  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  0  _ 

INNER  PVC  CASING  CONDITION  IS:  _ 

WATER  DEPTH  MEASUREMENT  DATUM$S>-IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


1  ])q  EQUIPMENT  CLEANED  BEFORE  USE  t2JL  d  gjj 

Items  Cleaned  (List!:  A.//  /  V>V 


PRODUCT  DEPTH  i±LH  k 


FT.  BELOW  DATUM 


Measured  with: 


WATER  DEPTH 


-^5^  V-  3  7 


Measured  with:  (_ 


~7Tr  TtjTT?  , 


FT.  BELOW  DATUM 


3  L  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

'  Appearance:  ^ f  h  _ 

Odor:  t±oj2j. _ _ _ 

Other  Comments:  _ 


4  L  ]  WELL  EVACUATION: 

f  Method:  *,<  ,*</? - 

Volume  Removed:  */■  *T  / _ 

Observations:  Water  (slightly  -  very)-okmtiy  c<r*y 

Water  level  (rose  -  feUr'ncfchajige)’ 
Water  odors: 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  42.  £j. _ (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

I/O  Pump,  typ 

[  ]  Other,  describe: _ 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


J*L 


tff.l 


IfJ 


ULL 


l 


b-% 


(s>~~l  (p 


QjJjixi _ 2 5iA 


Cond  (uS/cm) 


■  2#t 


•277 


■2ZL- 


3.73 


Do  (mg/L) 


»3 


£jj_ 


°-*r 


E±Ji — 


Redox  (mv) 


-19  3 .213163,) 


7*V'Z. 


anl 


D  r  1  It  h  A 


gallons  purged 


JL 


x 


JL 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


8W 


SAMPLE  CONTAINERS  (material,  number,  size'l:^'  ~  V0™  !  ?Lsf  ^ 

ON-SITE  SAMPLE  TREATMENT: 
f  ]  Filtration:  Method _ 


Method 


V 


Preservatives  added:  UtL  M6£ 

Method  c  <- 


Containers:, 

Containers:, 

Containers: 


rh  /  U  /  /< 


*L- 


9[  ] 


CONTAINER  HANDLING: 

[Y\  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
Y\  Containers  Placed  in  Ice  Chest 


10  [  ] 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  /3  Y  3 
Sampling  Dates 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ &£ _ ni£_  3 - 

(number) 

REASON  FOR  SAMPLING:  PC]  Regular  Sampling;  [  J  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  V3?-*/ _ ,  1998 _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER: _ _ _ - 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):^ 


MONITORING  WELL  CONDITION: 


[  ]  LOCKED:  ^ — ) 

WELL  NUMBER  (IS  -(iSJNOT)  APPARENT 


£]  UNLOCKED 


STEEL  CASING  CONDITION  IS:  Haj.  i _ 

INNER  PVC  CASING  CONDITION  IS:  0  A-  _ _ _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -(ISblOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[y\  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ ^ 


Check-off 

1  f<l  EQUIPMENT  CLEANED  BEFORE  USE  WITH  (tiros*  ox  #./ .  7 TV  P  L 

Items  Cleaned  (List):  n  //  i  a  _ 


2[  1 


3[  ] 


4[  ] 


PRODUCT  DEPTH  HULL 
Measured  with:_ 


WATER  DEPTH  V-.G  ' _ 

Measured  with:  </.  /><? 


/>■  ir/r/c.r 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  (S  V  ~  dJszJL _ 


Odor:  n  n  n  <? 
Other  Comments: 


FT.  BELOW  DATUM 


FT.  BELOW  DATUM 


WELL  EVACUATION: 

Method:  - - 

Volume  Removed:  ^  _ _ _ 

Observations:  Water  (slightly  -(very)  cloitdy^-^ 1  ou' n 

Water  level  (rose^Iell  {noc^ange) 

Water  odors:  tllH  — _ 

Other  comments: _ 


L:\forms\gwsample.doc 


Page  1  of  2 


5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  £y  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[7}  Pump,  type: 

[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[  ] 


ON-SITE  MEASUREMENTS: 


Time 

Measured  With 

Temp  (°C) 

//a 

... 

HZ 

pH 

C  06 

4-0^ 

Cond  (pS/cm) 

O-b'L 

O.  J 

ozv 

Do  (mg/L) 

0..66 

a-M 

Redox  (mv) 

■ifi.  1 

gallons  purged 

X 

3 

FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7[  1 

SAMPLE  CONTAINERS  (material,  number,  size):  Z  -  £<?/>,  /  /o55  ul#  k 

81  1 

ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method _  Containers: _ 

Method _  Containers: _ 

KJ  Preservatives  added:  flci,  .  . 

Method _  Containers:  u/A  6  <; 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  j  Container  Lids  Taped 
[/J  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  /r\Lu 
Sampling  Dates  2  —  hlfH 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


fa 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 
DATE  AND  TIME  OF  SAMPLING: 


[  ]  Special  Sampling, 
,  1998  U  31 


SAMPLE  COLLECTED  BY:  ^  of  Parsons  ES 

WEATHER:  2l£XJL  ‘ZLJkjL£l± _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  J  a  C- 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  .  }*]  UNLOCKED 

WELL  NUMBER  (IS  U&UOTTAPPARENT 

STEEL  CASING  CONDITION  IS:  (1  A _ 

INNER  PVC  CASING  CONDITION  IS:  d  /- _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

lf4 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  a. 

Items  Cleaned  (List): _ 


2j>1 


3  tfe\ 


4[  ) 


PRODUCT  DEPTH  t _ _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  CL  L& L  c _ 

Odor:  tl  ac  <■ _ 

Other  Comments: _ 

WELL  EVACUATION: 

Method:  _ 

Volume  Removed:  ^ _ 

Observations:  Water  ((jKght^  -very)  cloudv_  ~ 

Water  level  (rose  -  fell  -mo'Shangep 

Water  odors:  - - - 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  !c  a>u/-s>1- f  XCont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  _ 

^  Pump, 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Measured  With 


YSd  & 


Cond 

.  i i'i 

imamm 

t 

mismtm- 


Analyte 

(1)  Sulfate _ 

(2)  Sulfide _ 

(3)  Nitrate _ 

(4)  Nitrite _ 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity _ 

(9)  Carbon  Dioxide 

(10)  Chloride 


QY1. 


2. 


FIELD  CHEMISTRY  RESULTS 
Dilution?  Concentration 


7-2.  I  Oft  oh  2  *>£)/* 


Observations/Notes 


Additional  Comments: 


SAMPLE  CONTAINERS  (material,  number,  size):  (|4~  l  h  q  UfS, 

)-50l>  ^  iy.  ^  Y  /-  tY  er  _____ 

ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method _  Containers: _ 

Method _  Containers: _ 

IX]  Preservatives  added:  ^  x  ph  +  hlet-i  ii.de/  j^-Zj 

Method _  Containers:  u_U  '<> 


CONTAINER  HANDLING: 

P0  Container  Sides  Labeled 

[  j  Container  Lids  Taped 

j/C\  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location 
Sampling  Dates  '3-7-2-*/ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ >  1998  a.m.^. 

SAMPLE  COLLECTED  BY:  £0  of  Parsons  ES 

WEATHER:  tt _ 1L  b'r.C± - , - -r— - : - 

DATUM  FOR  WAITER  DEPTH  MEASUREMENT  (Describe):  T od  16  f  qj_ — C±  S  /  ^ _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  /-\^—  UNLOCKED 

WELL  NUMBER  (IS  -OS APPARENT 

STEEL  CASING  CONDITION  IS:  0  k _ _ 

INNER  PVC  CASING  CONDITION  IS:  Q  A _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off  i 

1  ft  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  &  /LT,  is* ,  QL 

Items  Cleaned  (List):  ojjj  /  „  ^  0-*  ^ - 


2{  ] 


3[  ] 


4(  ] 


PRODUCT  DEPTH  _ FT.  BELOW  DATUM 

Measured  with: _ _ _ 


WATER  DEPTH 


Measured  with: 


FT.  BELOW  DATUM 


WATER-CONDITION  BEFCHIE  WELL  EVACUATION  (Describe): 

Appearance:  Vu^-h _ 

Odor:  t2±±J. _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:  9\a  /*.  P _ 

Voliune  Removed:  -t  V  _ _ 

Observations:  Water  ((slightly^  very) 

Water  level  (rose  -  fell  (no  changer 

Water  odors:  _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  @>A  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  _ 

Pump,  type:_/i  5  c 

[  ]  Other,  describe: _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  (  ]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


%0-l 


2l 


Aui 


10-1 


101 


YSJ-  Al 


£_2L 


lie 


WM- 


OYj_cn  '1S£_A 


Cond  (pS/cm) 


r  1151 


_a. 


111 


’lA  £ 


/~/<t  c  / 


Do  (mg/L) 


010 


lllSL 


V  II 


WJb 


OJA 


VST  jjj 


Redox  (mv) 


Hl.Q 


till 


■21± 


-J&5_ 


'I  |4tf 


a  r  /  U  ^ 


gallons  purged 


1 


J3_ 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):  C~  jq  1 SJ"  IJjjJsj. 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 

(  ]  Filtration:  Method _  Containers: _ 

Method _  Containers: _ 

Preservatives  added:  uc  .  , 

Method  _  Containers:  Ycjj±_!_  u ,  ^  /  r 

9  [  ]  CONTAINER  HANDLING: 

[yj  Container  Sides  Labeled 

[  j  Container  Lids  Taped 

\y\  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  'HU/- 

Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  $JL 2 - 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  3-32-j/ _ ,  1998  .  a.m.gip> 

SAMPLE  COLLECTED  BY:  l  of  Parsons  ES  “ 

WEATHER:  u-v>r,-  —  Gift  jL  *LLll± - — , - 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Ty <Lt  C±Ll^ - 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  -  [f\  UNLOCKED 

WELL  NUMBER  (IS  .%NQY)  APPARENT 

STEEL  CASING  CONDITION  IS:  0£ - _ 

INNER  PVC  CASING  CONDITION  IS:  _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [/]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  A  HL  dL 

Items  Cleaned  (List):  a  jj_  j >•  •>  -j* .  jLlllL'I _ 


2[  ] 


3  [  ] 


4[  ] 


PRODUCT  DEPTH  _  FT.  BELOW  DATUM 

Measured  with:  _ _ _ 

WATER  DEPTH  3—2. _ _ .FT.  BELOW  DATUM 

Measured  with:  f /a a <■’  / /'fA  f£^orm _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:,  //<•'  ic-  _ 

Odor:  f'en  (-■ _ _ _ 

Other  Comments: _ _ _ 


WELL  EVACUATION: 

Method: 


Volume  Removed:  Qr.  'L, - ■  _ _ 

Observations:  Water tshght^  -  very)-eleudy  Tr/4- 

Water  level  (rose  -  fell<^nochan|e) 


Water  odors: 
Other  comments: 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  7  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:_ 


l <j  Pump,  typey^Hr/^'  ^ 

[  ]  Other,  describe: _ 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


2  u- / 


Zo  V 


Zo-'l 


l -o_£ 


YSjs-f- 


I*L 


AJU 


C_l2 


6jn> 


c  y3 


iJl 


CLlulu  Z1 '£zl 


Cond  (u-S/cm) 


JJJ- 


n± 


/6Y 


JM. 


■  HY 


tlsjdi 


Do  (mg/L) 


A  o_  p.VA 


dXt: 


rsr  ££ 


Redox  (mv) 


<,.n 


Jl  ■  f 


IT  1 


(TO 


gallons  purged 


2 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7^] 

8(^1 


SAMPLE  CONTAINERS  (material,  number,  sizel:  Ql  up*.  /  *  W  A .  J-//..  j(j,  ^ />-, 


9[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method _ 

Method _ 

K ]  Preservatives  added:  utL  ft  J£a- ^T6  Y 

Method  Yhrlh  *>W  f 

CONTAINER  HANDLING: 

[  A]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

(/]  Containers  Placed  in  Ice  Chest 


Containers:. 

Containers: 


Containers:  Y 0 n! 


10  [  ] 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  /?r 
Sampling  Dates  3  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  /flUs-cft 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  3-2/2-^ _ ,  1998  fl  if  a.m 

SAMPLE  COLLECTED  BY:  Xf*  of  Parsons  ES 

WEATHER:  ^  i'  />  r  r.c  Ld.  7 m _ 

DATUM  FOR  WAfER  DEPTH  MEASUREMENT  (Describe!:  7 AC  Tvs 


*£.  Cjl 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ^ - [/]  UNLOCKED 

WELL  NUMBER  (IS  {IS  NQT^APPARENT 

STEEL  CASING  CONDITION  IS:  a  k _ 

INNER  PVC  CASING  CONDITION  IS:  OA _ 

WATER  DEPTH  MEASUREMENT  DATUM((I$  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1(C] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  QT  /  £>_  /?  £ 

Items  Cleaned  (List): 


T 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH  ^JLlUl _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  ^'37 _ T _  FT.  BELOW  DATUM 

Measured  with:  5  i<,^c  , J  er  /<y<  L±(Aci^6_^_ _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  Yr  _ _ 

Odor:  ^  A .  _ _ 

Other  Comments:  _ 


WELL  EVACUATION: 

Method:.  A ij? 


eRe: 


Volume  Removed:  w  ^ 
Observations: 


Water^sG^ty-  very)  ytr , 

Water  level  (rose  -  fell  /^chan^) 
Water  odors:  /O/ .  ^  a  , 


Other  comments: 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  6x_  A1*/-***  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ _ 

[*]  Pump,  type: Jo.  t* ,h  c 

[  ]  Other,  describe: _ _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


FIELD  CHEMISTRY  RESULTS 


Additional  Comments: 


SAMPLE  CONTAINERS  (material,  number,  size):_ 

_ Ln  )j±L  tl _ _ / _ /-_£ 00  / _ l2±ll±L _ 


'J/  C  *)  ‘ i  k 


L  L  III  sAil 


ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration:  Method _ 

Method _ 

[  ]  Preservatives  added:  u  tt-  *,7 6t 

Method 

rt  i  i  t-ft- 

CONTAINER  HANDLING: 

[XI  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[y]  Containers  Placed  in  Ice  Chest 


Containers: _ 

Containers: _ 

Containers:  ^ 

A>7  f  foty 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


fli*) //1?5 J? 


Sampling  Location 
Sampling  Dates  7-27-Q 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  /)iu/-o  / _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  L  1998  UIR  £m)p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  / £>r *<i-t  , 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  Tee _ 7y  _Oj£_  S. 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  _  {/]  UNLOCKED 

WELL  NUMBER  (IS^IS  NCm^PPARENT 

STEEL  CASING  CONDITIONIS:  0  A  _ 

INNER PVC  CASING  CONDITIONIS:  O  £ 

WATER  DEPTH  MEASUREMENT  DATUM  (&-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  (X)  EQUIPMENT  CLEANED  BEFORE  USE  WTIH^/^^  .  /77  .TV,  02 

Items  Cleaned  (List):  aJ/_  >  />  V/s  _ 


2  [  ]  PRODUCT  DEPTH  a  € _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  _ _ _  FT.  BELOW  DATUM 

Measured  with:  T/V?  e  (ZHIZ.  /  /iWV--''- _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  V-  //, 

Odor:  Y\  b  /■>  e _ 

Other  Comments: _ 


4  [  ]  WELL  EVACUATION: 


Other  comments: 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  &X  (Cant'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ _ _ _ _ 

[  ]  Pump,  type: 

[  ]  Other,  describe: _ _ . _ — 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[  ] 


ON-SITE  MEASUREMENTS: 


Time 

Measured  With 

Temp  (°C) 

/V 

19.4 

19  / 

I'r-y 

V5T  & 

pH 

Tfr 

C.f9 

L-ft 

6 

dr  I**' 

Cond  (ixS/cm) 

■  IW 

.  m 

,  iw 

■  M 

Do  (mg/L) 

0. 1/9 

i.  ft  _ 

1-2.0 

iSU£ _ 3 - 

Redox  (mv) 

n.i 

21- -2.  .. 

1^0/9 

gallons  purged 

-l _ 

i 

Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7[  ] 

*[  1 


9[  ] 


10  [  ] 


SAMPLE  CONTAINERS  (material,  number,  sizeV  6-  i  L  L  Lhr. 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method _ 

Method _ 

[/]  Preservatives  added:  tfcL  ^  .ANh  t 

Method  a«w^/,, 

CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[jfr  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ _ 


Containers: _ 

Containers: _ 

CVmtainfTs:  ^/a-  ^ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  PK 
Sampling  Dates  3  '22. 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling^ 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  ^<a.d/p.m. 

SAMPLE  COLLECTED  BY :  ^  of  Parsons  ES  r 

WEATHER:  At'V  ~  f/V  adid*  _ _  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe!:  TdC  ~/<V  _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  _  UNLOCKED 

WEIL  NUMBER  (IS  -  ^NOT)5  APPARENT 

STEEL  CASING  CONDITION  IS:  0  _ 

INNER  PVC  CASING  CONDITION  IS:  6*- 

WATER  DEPTH  MEASUREMENT  DATUI^fe  -  IS  NOT)  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  ^  m  y  /a/  T 

Items  Cleaned  (List):_  ±il  JZHZHZ 


2[  ] 


3  [  ] 


4[  ] 


PRODUCT  DEPTH  £_ _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  H  -  H> _ _ _ FT.  BELOW  DATUM 

Measured  with:  (/,/*-  />•<»/  ]  ,  _ 

7  — 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:,  £ejW _ _ _ 

Odor: _ [jf  £  r  £ a  l  hi 1 _ 

Other  Comments: _ 

WELL  EVACUATION: 

Method:  Him  f _ 

Volume  Removed:  v £  /_  _ 

Observations:  Water^slightl)'  -  very)  clopdy - ^ 

Water  level  (rose  -  fell  -(no  change) 

Water  odors:  _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  f)t  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  _ 

\y]  Pump, type: 

[  ]  Other,  describe:  _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


77T 


la  1 


2a.  y 


zo-  y 


6jn_ 


G  -XL 


OH 


L  XL 


Cond  (pS/cm) 


■J2I 


OM 


m 


■  It)  3 


an 


X 


Do  (mg/L) 


LUl 


0A0 


0_2d 


■JL 


O  2! 


~o7> //1 


Redox  (mv) 


-Id  IP 


-/f$. 


-/#.?  Vfrt-S 


nip 


gallons  purged 


3 


5 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride  <■ 

Additional  Comments: 


7  y  ]  SAMPLE  CONTAINERS  (material,  number,  size):  <0*  U  (ill  ^  dl  .  tllllL 


8  [[]  ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method _  Containers: _ 

Method _ _ _  Containers: _ 

]  Preservatives  added:/^ 

Method _  Containers:  \mJJ_ 

9jt  ]  CONTAINER  HANDLING: 

[  $  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

JCJ  Containers  Placed  in  Ice  Chest 

10  []  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  /7L  f  7 

Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ££  /bUs-oS-TT 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 
DATE  AND  TIME  OF  SAMPLING: 


[  ]  Special Sampling._ 

,  1998  du»mm. 


SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  ?r)r>  '  5 o  c£_  /a  SLAjJjS, _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  /  o  C  ef 


(number) 


iA 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [A  UNLOCKED 

WELL  NUMBER  (IS  - IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  n  t  _ 

INNER  PVC  CASING  CONDITION  IS:  QeZL 

WATER  DEPTH  MEASUREMENT  DATUM  <<IS>  -  IS  NOT)  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  pC]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  qL. 

Items  Cleaned  (List):  «//  ZJJlL  y*  L  t  kg.  % _ 


2[  ] 


3[  ] 


4[  1 


PRODUCT  DEPTH  tlli2  <■ _ FT.  BELOW  DATUM 

Measured  with:  _ 

WATER  DEPTH  ^  .  1  _ _ FT.  BELOW  DATUM 

Measured  with:  '~c-g-/yr  _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^//c,  n- _ _ _ _ _ 

Odor:  ^  ao  cl 

Other  Comments: _ 

WELL  EVACUATION: 

Method:  A  _ . _ 

Volume  Removed:  ^  ^  c,£i  f _ _ _ _ _ 

Observations:  Water  (slightly  -  very)  To^ 

Water  level  (rose  -  fell  -  qo  changg; 

Water  odors:  c _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  &Y  2£S-12jL  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

\J]  Pump,  type^/arA.  he 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


n. 


J1L 


&2 - 


ru  z 


i*L 


ill. 


y.  7# 


HL 


Y-7? 


Qj-JJlZl 


Zl£/L 


Cond  (tiS/cm) 


Ml 


■±£2- 


J±2 


li 


Do  (mg/L) 


iW 


QjaO 


U  ill 


QMX 


riJL 


Redox  (mv) 


JL± 


-JL 


2.5 


S-6 


O  r  jl 


7 


gallons  purged 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


SAMPLE  CONTAINERS  (material,  number,  size):  iMLpAll  inlsA-i.  tlAhL 


8j/l 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 


(  ) 

Ml 


Filtration:  Method _ 

Method _ 

Preservatives  added:  -rt/H 

Method  ku* -Af/.Y 


CONTAINER  HANDLING: 


[  ] 

r] 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


Containers: _ 

Containers: _ 

/  t.’4rs 

Containers:  UjsJ.  thil 
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GROUNDWATER  SAMPLING  RECORD 


/r\PX0  '0-if  op^A' P 


Sampling  Location  /3  V  AlA2l 
Sampling  Dates  2  z22—L£ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  /nA - 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  l  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ >  1998  0~nt'  A^/p.m. 

SAMPLE  COLLECTED  BY:  £  &  „  of  Parsons  ES  w 

WEATHER:  C_oJ-2±A<LL  diltl  - - - 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe'):  7‘t  o£_  - 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ~ ^  M  UNLOCKED 

WELL  NUMBER  (IS  -CliLNQT)  APPARENT 

STEEL  CASING  CONDITION  IS:  0_  z  _ _ 

INNER  PVC  CASING  CONDITION  IS:  flC  _ 

WATER  DEPTH  MEASUREMENT  DATUM (IS>-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  V  )  EQUIPMENT  CLEANED  BEFORE  USE  WITH  ,4 /,■„>„■/  f)J;  £L 

Items  Cleaned  (List):  cJ 1  //>  <  />«-/>.  •.  1  fft  jfjj _ 


2  [  ]  PRODUCT  DEPTH  f2  o  £  j _  FT.  BELOW  DATUM 

Measured  with:_ _ _ _ 

WATER  DEPTH  _ _ _ FT.  BELOW  DATUM 

Measured  with:  l>-  A<>  /  u  dic/f  * _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  (  lu  g1  v _ _ _ 

Odor:  _ _ _ 

Other  Comments: _ _ _ 

4  [  ]  WELL  EVACUATION: 

Method:  /  ~  *"('  _ 

Volume  Removed:  ^  2 _  -  _ 

Observations:  Water  (slightly  -  veiyJ^B^^^ 

Water  level  (rose  -  fell  Cno-change) 

Water  odors:  LtLLhJl _ _ _ 

Other  comments:. _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  6/  rr£i _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[4  Pump,  type:.$ 

[  ]  Other,  describe: _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 

Measured  With 

Temp  (°C) 

lcl  y 

lo -3 

7o  ■  "2. 

20  i 

2  orb 

pH 

C  oy 

6  12 

/ 

0  21 

Cond  (pS/cm) 

■li* 

*  I'tC 

■  11Y 

.23* 

-216 

Do  (mg/L) 

o 

03  6 

O-  it 

0.10 

O  02  0 

Redox  (mv) 

-  nt. ) 

-fa.) 

-in.i 

-2  i^-v 

~xi*o 

gallons  purged 

i 

n 

3 

H- 

FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7[V) 
8  [*] 


9[  ] 


10  [  ] 


SAMPLE  CONTAINERS  (material,  number,  size):  *• -Js ,  !  I 

V  -//V.v  .  . .  -  /  . . . 

ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration:  Method _  Containers: _ 

Method _  Containers: _ 

M  Preservatives  added:  nu.  p***  /  , 

Method  I,,,’*  _  Containers:  Kteh>  <-',c  £ 

~TT^rT^i  C)  /  u  I y 

CONTAINER  HANDLING: 

[yj  Container  Sides  Labeled 

[  j  Container  Lids  Taped 

[X'l  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 
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ON-SITE  MEASUREMENTS 
Ietrk 

Ii  i  ill  i  ITT i  TTT  r ii  rirr  r*«*inn-  AOC-A  (SIU)*) 


HACH  AND  CHEMetrics  ANALYSES  —  ^  „  ,  a  a*  t  i>  "TO  C 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


B± 


NO 


HACH  DR/700  Measurements: 


Analyte  Program  Range  Dilution  Reading  _ Concentration  Blanka/,b/ 


Ferrous  50.01.1 

0  -  5.10  mg/L 

! 

mg/L 

sample 

mg/L 

sample 

Manganese  52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate  45.000 

0  - 100  mg/L 

1 

rnnr 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide  61.12.1 

0  -  0.600  mg/L 

£ 

‘M?" 

mg/L 

DI 

y 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  ^  £?C? 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with  * 

.  L  NI 

0 

digits 

....  9\ 

digits 

— 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


EH 


CHEMetrics  Color  Tests: 

Ammonia 

Technician: 

37  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


7k 


SAMPLE  DATE 
SAMPLE  ID. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 

HACH  AND  CHEMetrics  ANALYSES  _.  .  A  a.  .  [)>  )  T 

---if  irTMrrr..- . . mr  i  nun  ^ >  ■ 


TIME  SAMPLED 

O&'tT 

/  V  V 

TIME  ANALYSIS  START 

K>*ii  O 

TIME  ANALYSIS  END 

.£7^.  A# - 

NO 


HACH  DR/700  Measurements: 


aJ  b 


00° 


c- 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank8'-'5' 

Ferrous 

50.01.1 

0-5.10mg/L 

-JXj, % 

mg/L 

sample 

mg/L 

sample 

iMailgMese 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

/ 

n  • 

mg/L 

DI 

_ _ _ ssSt 

DI 

HACH  Titrations:  /) 

Vb  ni 

Alkalinity  Sample  Size  =  [ 

Titrate  with 

Phenolphthalein  Alkalinity 

a 

digits 

BGR 

digits 

total  digits 

k 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (xng/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


jZzL/ 


_ EE™ 


b/ 


Sulfate,  and  sulfide  blanks  contain  respective  reagents; 
Ferrous  iron  and  manganese  blanks  are  without  reagents. 


Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 

/  Jftcc V>  CotcA  MAy  Wffjt  D 

y 

'vf' 


n  ok  vv 


(  /U<? 


Phenolphthalein  Alkalinity 
BGR 


MO  i  (fMn 


Digit  Multiplier  X  Total.  Digits  =  Total  Alkalinity  (mg/L)  = 


37  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 
b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


4 


ON-SITE  MEASUREMENTS 

HACH  AND  CHEMetrics  ANALYSES  —  w  AyH/kA,  ll^l  C 


SAMPLE  DATE  I  5/  U-k 

SAMPLE  I.D.  foX-H/HU/  To 
FILTERED  (circle)  ^Es) 

COLOR  /  ODOR:  (j 

BACH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

^-Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

mr 


Concentration 

'DX>*\ 


Blank  ‘ 
sample 
sample 
sample 
sample 
Tjbr  50mg/L 


HACH  Titrations: 

Alkalinity  Sample  Size  =  1 0  L/ 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with  NH2S04 

_ O _ digits 

_ d]gits 

U  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


41 


Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


HACH  Titrations:  ,  s 

Alkalinity  Sample  Size  -  /  CP  ^  Titrate  with  *  *  O  n  H2S04 

Phenolphthalein  Alkalinity 
BGR 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician: 


37  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


HACH  Titrations: 
Alkalinity  Sample  Size  = 


Phenolphthalein  Alkalinity 


BGR 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician: 


87  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 

HACH  AND  CHEMetrics  ANALYSES  Ayf)A~L>L^  iVX)  (_ 

Fi  i  ill  i  ITITi  ITT  Tii  i  irr  AOC»A  r.c.T4>fiV  /  v- 


SAMPLE  DATE 

r 

TIME  SAMPLED 

TIME  ANALYSIS  START 

/  >oQ 

SAMPLE  I.D. 

r ■ 

(h±P  ) 

TIME  ANALYSIS  END 

~rno 

FILTERED  (circle) 

vI5 

NO 

COLOR  /ODOR: 

{  /V o 

HACH  DR/700  Measurements: 


Analyte  Program _ Range 


Dilution 

Reading 

Concentration 

Blank8'-* 

f 

©Th 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

/ 

mg/L 

DI  or  50mg/L 

t 

mg/L 

DI  or  50mg/L 

l 

0  'D 

mg/L 

DI 

mg/L 

DI 

Titrate  with 

NI 

i2S04 

d? 

digits 

digits 

_ 1 _ 

total  digits 

Ferrous  50.01.1  0-5.10mg/L 

Maaganesfc  52.13.1  0  -  20.0  mg/L 

Sulfate  45.000  0  -  100  mg/L 

Sulfide  61.12.1  0-0.600  mg/L 

HACH  Titrations: 

Alkalinity  Sample  Size  =  i  (S>  ^ 
Phenolphthalein  Alkalinity 
BGR 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


Z 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


_££m 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


*7 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
r  iii  i  inr  ft r 1 1  rrr fiatma aoc-a  js&w? 


SAMPLE  DATE  |  A  /U. 

TIME  SAMPLED 

FTJo 

' 

TIME  ANALYSIS  START 

SAMPLE  I.D.  X2-^  MU/  -O'^T 

TIME  ANALYSIS  END 

I  7^ 

FILTERED  (circle) 

COLOR /ODOR: 

HACH  DR/700  Measurements: 


NO 


Itywux^A  0(?0^ 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blanka/,b/ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

i 

nA  I 

mg/L 

sample 

\ 

mg/L 

sample 

-Manganese  • 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

'  t  . . : 

tn.o<y ... 

mg/L| 

D^or  50mg/L 

i 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

O'tsrt* 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations:  _ 

Alkalinity  Sample  Size  =  1 

Phenolphthalein  Alkalinity 

BGR 


Titrate  with  f  *  ^  N  H2SQ4 


O 

digits 

_ H  / . 

digits 

-MU _ 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician: 

37  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I _ I.  PPm 

^ _ 


1 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 

HACH  AND  CHEMetrics  ANALYSES  |V\*> )  C 

V\  i  ill  i  1  FT|  D^rinrr  fitatHMS  AOP-A  (KIUttA  / 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


T7TO 


'J22A 


03  >- 


NO 


(/Bl^  occupy  /l/o  oO~b(\ 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank8'1* 

Ferrous 

50.01.1. 

0  -  5.10  mg/L 

1.  6  o 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

A '4 

mg/L 

DI 

_ mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


U 


o 

digits 

digits 

_ <2 _ 

total  digits 

nh2so4 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


/O 


CHEMetrics  Color  Tests: 

Ammonia 


Technician: 


ppm 


*  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
V\  t  ill  i  1TTT,  IPTinirr  ftgjfflS  AOP-A  fSKfiV 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


NO 


f  Ah<4  'I'&^QU^i 


HACH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


Ts-su 

75~i~7~ 

Ikrsrf 


S-TMv'C,  OOcA 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blanka/,b/ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

5 

...  i  '^ 

mg/L 

sample 

Mafiganese 

mg/L 

sample 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

^sample 

Sulfate 

45.000 

0  - 100  mg/L 

l 

ToTg^ 

mg/L' 

^L^r  50mg/L 

to 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  tC?  ^ 
Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


u 


XT 

digits 

1 _ Lnj-h _ digits 

-LO^L 

total  digits 

nh2so4 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


To^ 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

b/  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


APPENDIX  D 

FIRST-ORDER  DECAY  COEFFICIENT  CALCULATIONS 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Point 

Northing 

(feet) 

Easting 

(feet) 

Distance 

Downgradient  (feet) 

Benzene  (|tg/L) 

Feb  1998 

MW-03 

0 

67 

MP-1 

35 

32 

MW-07 

140 

11 

PLOT  OF  BENZENE  CONCENTRATION  VERSUS 
DISTANCE 


y  =  58.68  le'00123x 


0  20  40  60  80  100  120  140 

Downgradient  Distance  (feet) 


( 

r  kY 

-2  ^ 

A,=  c 

1  -f  2ax 

-1 

4a  x  ( 

X 

UXJ 

J 

where  vc=  0.417  ft/day  (ad vective  velocity  =0.48,  R  =  1.15) 

ax  =  25  ft  (Literature;  approximately  l/10th  of  plume  length) 

k/vx  =  0.0123  fig/L  per  foot  (lst-order  curve  fit) 

Therefore  l  =  0.00671259  day"1 

2.45009583  year'1 

Benzene  half  life=  0.28  year 


:\72969  l\eng\Bschk.xls 


tynd  BX  1998  benzene 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Point 

Northing 

(feet) 

Easting 

(feet) 

Distance 

Downgradient  (feet) 

Total  Xylene  (pg/L) 
Feb  1998 

MW-03 

0 

6900 

MP-1 

35 

6700 

MW-07 

140 

620 

PLOT  OF  TOTAL  XYLENE  CONCENTRATION  VERSUS 
DISTANCE 

y  =  8988.7e'00l85x 
R2  =  0.9472 


Downgradient  Distance  (feet) 


x  = 


fr 


4a, 


1  +  2a. 


|2 


\ 

-1 

J 


where  vc  =  0.2681 56425  ft/day  (advective  velocity  =  .48,  R  =  1.79) 

ax  =  25  ft  (Literature;  approximately  1/1 0th  of  plume  length) 

k/vx  =  0.01 85  pg/L  per  foot  (lst-order  curve  fit) 

Therefore  X=  0.00725531  day'1 
2.64818715  year'1 

Xylene  half  life=  0.26  year 


A729691\eng\Bschk.xls 


tynd  BX  1998  xylene 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Point 

Northing 

(feet) 

Easting 

(feet) 

Distance 

Downgradient  (feet) 

Toluene  (ng/L) 

Feb  1998 

MW-03 

0 

1700 

MP-1 

35 

1400 

MW-07 

140 

38 

PLOT  OF  TOLUENE  CONCENTRATION  VERSUS 
DISTANCE 


0  20  40  60  80  100  120  140 

Downgradient  Distance  (feet) 


x  = 


(v 

r  kV 

■2  \ 

1  +  2ax 

UXJ_ 

-1 

J 

where  vc=  0.352941176  ft/day  (advective  velocity  =0.48,  R  =  1.36) 

ax  =  25  ft  (Literature;  approximately  1/1 0th  of  plume  length) 

k/vx  =  0.0288  pg/L  per  foot  (lst-order  curve  fit) 

Therefore  A.  =  0.01748329  day'1 

6.38140235  year'1 

Toluene  half  life=  0.11  year 


i:\729691\eng\Bschk.xls 


tynd  BX  1998  toluene 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


N 

orthir 

ig 

Easting 

Distance 

Ethylbenzene  (pg/L) 

Point 

(feet) 

(feet) 

Downgradient  (feet) 

Feb  1998 

MW-03  0  610 

MP-1  35  710 

MW-07  140  76 


PLOT  OF  TOTAL  ETHYLBENZENE  CONCENTRATION 
VERSUS  DISTANCE 

y  =  832e'00l64x 
R2  =  0.9107 


where  vc  =  0.255  ft/day  (advective  velocity  =0.48,  R  =  1 .88  ) 

ax  =  25  ft  (Literature;  approximately  1/1 0th  of  plume  length) 

k/vx  =  0.0164  jug/L  per  foot  (lst-order  curve  fit) 

Therefore  X  =  0.00590400  day'1 

2.15496000  year'1 

Total  Ethylbenzene  half  life=  0.32  year 


i:\729691\eng\Bschk.xls 


tynd  BX  1998  ethylbenzene 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  THE  METHOD  OF  BUSCHECK  AND  ALCANTAR 
Risk-Based  Approach  to  Remediation 
BX  Service  Station 
Tyndall  AFB,  Florida 


Point 

Northing 

(feet) 

Easting 

(feet) 

Distance 

Downgradient  (feet) 

Total  BTEX  (ng/L) 
Feb  1998 

MW-03 

0 

9277 

MP-1 

35 

8842 

MW-07 

140 

745 

PLOT  OF  TOTAL  BTEX  CONCENTRATION  VERSUS 
DISTANCE 


y  =  12138e'00193x 


~  0  20  40  60  80  100  120  140 

Downgradient  Distance  (feet) 


/ 

vr 

r  kY 

l2  ^ 

X=  c 

1  +  2ax 

-1 

4a  v 
x  \ 

A 

UJ 

) 

where  vc  =  0.31 1688312  ft/day  (advective  velocity  =0.48,  R  =  1.54  ) 

ax  =  25  ft  (Literature;  approximately  1/1 0th  of  plume  length) 

k/vx  =  0.0 1 93  pg/L  per  foot  ( 1  st-order  curve  fit) 

Therefore  X  =  0.00891810  day'1 

3.25510792  year'1 

Total  BTEX  half  life=  0.2 1  year 


i:\729691\eng\Bschk.xls 


tynd  BX  1998  BTEX 


APPENDIX  E 

SUPPORTING  INFORMATION  FOR  VOLATILIZATION 
FROM  SUBSURFACE  SOURCES  MODELS 
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APPENDIX  F 

SUPPORTING  INFORMATION  FOR  BIOSCREEN  MODEL 


CURRENT  UST  PIT  WITH  1997  XYLENE  DATA 


:  bl-'fi  S 

.  &S.1  g 
■  2-5  ir  5 

.•  -o'5:CL..o 

WM 

:::::':  -:<l>  ;:<» 

^  4  $^- 1 
|  *tf:$  t 

5  **CV  :  !'! !  1 

iut^isp 

S  n  is«:« 

f  ?.*l  q 

gosli::: 


3>: 

mm  in 

m  ilia? 

M  ^ "m  \ 

rs  .:J§ 

;  <2  IfowM- ' 
o"  ^:; . 

|:CQ  <&  C:  : 
i'fe  :S  P: 


:A:>  ••:  • 


•6:^1 

{?  :<0 

i  i  0)^:5! 

S  rs« 
■2  ;»il 
?  :W#S 
S.:><||| 

I — ■  .QQ  xxx 


m 


•xw+sx;* 


O  O  rn 

O  O  g? 

if)  t-  ^ 


5  4s  T3 
:  O  C  C 

::  q>  -c  <\F 
rcj  o  '-■■ 
!£ 

Is.lis 


lioiisl 
s  •;.: 

•  Q  * 

•  «  S> 

II|a 

14  !§. 

•to::k 

if  & 

nil® 

: 

SSS®f:i<B 

MaSSSE® 

15 


:  "C  : :  A 

.  2-  ^  <P  o 

<  s  °  ”•? 

;Q  ;|T  N|;,C) 

W  .o)  $x 

O  e  E  £ 

f  g:|f 

oiiM| 


:  ill  ■  £ 

§  .  S 

PH 

life  mw* 

m  o 

Ip  §  mm 

j  to  o  _::0. 


it^W 

'  »  5  Cl 

<0  %  ®  .  Si* 

xffiv  ::Js:  x:.Px  -.tl.Tx: 

ECx  -£y^  -Ski 

:S?.K  :::;3  ::::xO;:  :l«:~:x:: 

llilil 


(D  d) 
3  £  w 
JD  CO  \  s 


mu  j  ®  g 

■H  £  I 


>  ° ! 
u.  (0 

f  St 

■5  I  I 
i  -I 
§*l 

Li-  (0  i 

0)  .2  g 

k-  +E  ;X 

s  :>  I 

CO  CO  S 

$  tt>  I 

(E  Q.  $ 

.<0  i 

Q  I 


11  g  K 

awl  K  I— 


lllJlatx' 


«N  :i^:ipiii:! 

mwm\ 


iiiiii 


f°.  «  oili 
1§ 

X  CD  x^:;  • 


a;St^ 


;  00  .  ill 


i  mm 

mm 


C.’  :x:(Q.. 

Q>  •  <£> 

PIIIMii 


x:C»x-D)  xCttiO*: 

:-E::-8  ;E:1E 


’i-  CD  CM 
—  o  O  tJ- 
O*  CNj  LO 


.:i< 

•  <»•  tis-  <B:  y::;  :;  ;:: 

-S  'S 

m  &■  & 


I^lii 


_  .:tV>  :  +  ^ 

g&^Oi 


Slllll 


a.m  ^  -p 

g!  ^'i 
so  :i 

•::(U.:.:)^:;::::  .:4SI:x 


(D  f\x 

x:i^::0  ::o  :;: 

:’“S  :£  ••£ 

.  ^ 

:0  O? 

Q  o  M 


mmmm 

3 


tf)  Cl  II 


6b§iiHfed^etHinef.:'p::l::'i.  CH4-  0.75  lfji|jl| 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgfL  at  Z-0) 


’311 

:/  V  P:- '  ■  v;:=:  ; 

x""-  'V>„  :t  V  'V 


M-  CO  o 

h-  cm  o 

in  cm  q 

T”  o  o 


.  O 
-  O 
V  to 


O  i 

CO 

o 

o 

CO  1 

o 

o 

TO 

CO 

CO 

o 

••'if ! 

v*  | 

o 

d 

cm 

o  o 
co  M* 


co 

m- 

o 

o 

M- 

m- 

o 

in 

CD 

LO 

o 

co 

o 

d 

O  j  -r-  CD 

cn  !  v  ,  in 

t-  i  r-  o 


T-  M* 

CM  CD 


t — 

CO 

CO 

CO  . 

co 

o 

CO 

M* 

CO 

CM 

T— 

o 

CD 

CO 

M* 

o 

XT 

CO 

m 

00 

q 

o 

q 

CD 

co  . 

CM 

T—  ; 

d 

CD 

CM  | 

in 

CM 

cd  ; 

00 

h- 

T—  ‘ 

CO 

CO 

T~ 

00 

00  J 

M" 

00 

co  ! 

in 

T—  , 

ID 

co 

“>  I 

j 

in 

co 

CD 

CD  : 

o 

o 

00 

oo  ; 

CM 

O 

q 

q 

00 

i  o 

1 

cd 

CO 

T — 

*-* 

c  >*  c  Cb 

o  I  o 

♦3  O  |  ^  CO 

W  QJ  i  O  ~ 

Q  j  «  5 

co  ■!■  o  p 

bL  a>  C£ 

CD  -rs 

<1)  r  j  ^  is 

O  o  «  m 

O  i  —  Q 


"  -  A  1  .  - 

,  If  : 

-■  :• 


o  o  o  o  o  o  o  o  o 

o  o  o  o  o  o  o  o  o 

o  o  o  o  o  o  o  o  o 

AO  AH cm;0_ 

^  r-H  H/rfT^1TT\  :  ■■ 


uouBjquwuo^ 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mj^L  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgrt,  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg^L  at  Z=0) 


CO  lO  O 
CD  OD  O 
0)0  0 
0)0  0 


CD  CO  O 

CO  <N  O 

O  t-  O 

d  c> 


O  CD 
CD  CO 
O  r- 


(N  CO  O 

lO  CNJ  O 

t-  CM  O 


o  o  o 

co  r-  o 

CNJ  CO  o 

^  d  d 


§ 

5S 

O 

<*>., 

250 

1.331 

0.427 

o 

o 

o 

o 

u 

« 

■S, 

200 

1.469 

o 

o 

CD 

o 

o 

o 

o 

o 

CNJ  T —  O 

1  h-  h-  O 

CO  CO  o 


o 

xr 

o 

T — 

CO 

o 

o 

CO 

o 

CNJ 

'r~ 

d 

o 

h- 

o 

LO 

CM 

N- 

r^ 

CO 

c\i 

CNJ 

d 

si  5 

Q  « 
O  fe 
§  o> 

5  * 

o  o 


Inpu 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgflL  at  Z=0) 


O  LO 
t-  LO 
CD  q 

d  d 


in  co 
co  h- 
cd  o 


to  co 

CD  CD 
CD  O 


X-  CM 

O  co 
o  o 


CD 

TT  h- 

o  d 


h-  r- 
O  tT 
co  :  CM 


O  00 
CD 

CO  CO 


lO 

o 

o 

o 

o 

co 

to 

o 

CD 

d 

d 

d 

CO  CO 
r-  h- 
CM  h- 

d 


00  CD 
LO  ^ 
(D  CO 


lO  10 
00  00 
CM  CM 
^  Tr 


C  >*  C 

.2  S  .2 

rJ  IS  X  » 

III  •u  O  m 


O)  -n 

o  c 
Q  O 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg/L  at  Z=0) 


CM 

CO 

o 

CO 

o 

CO 

o 

o 

d 

o 

d 

m- 

o 

CO 

M- 

o 

CO 

o 

o 

d 

o 

d 

in 

CO 

o 

o 

in 

o 

o 

o 

d 

o 

d 

r- 

CD 

o 

CM 

h- 

o 

o 

o 

d 

d 

o 

in 

r- 

o 

in 

o 

o 

xr 

o 

d 

d 

d 

p- 

o 

ct> 

M- 

o 

M" 

t— 

o 

d 

d 

d 

r- 

o 

■ 

M* 

o 

o 

m 

CM 

o 

d 

d 

d 

M* 

T — 

o 

o 

o 

o 

CO 

s 

CO 

o 

CD 

d 

d 

d 

o 

r^- 

o 

CO 

CD 

o 

h- 

M; 

o 

d 

d 

d 

CD 

M- 

o 

o 

O 

o 

q 

CO 

;  O 

T— 

o 

d 

co 

co 

CO 

o 

in 

in 

T“ 

in 

in 

o 

CM 

CM 

d 

CD 

T— 

>v  C  Q) 

ns  o  •'ts 


Hi  Q  m  £ 
Q  <0  i_  a  p 

O  o)  ®  ^  f 

§  ®  c  *s  2 

U  o  O  <2  ■« 


CURRENT  UST  PIT  WITH  1998  XYLENE  DATA 


.w 

•  «:• 

fefe: 

:'§#^i 

U  CSteQ  : 

ssMmS 


£5-1  • 

•<D:  -.g  l3:  •  ; 

•G  C  Q  <-s 

f  # 

*•  :§  Sj  •t' 

:" s  TN  ^  ■■$> 


Si 


gp  &m\ 
it  : 

5  ili 

l  In 

■5*11 

h*—  .CQ  >:vx 


..>%  • 


<D  (DC 

vXViXv:-kiX-J!\vX-: 

■<  <  C . 
T3  y  £' 

T?  T3.  £• 

•O"  o  c 

<o . 


,g  *  ^ 

:::S  40:3D' 

..#  §  w 

$&.;  C  <ST 

••C-  >: 

4g  O 
^ 

;;-2[-. 

I1  & 


ffBlt  O 
tip  § 


1  co 

<d  t 

<D  ? 

+-• 

0)  $ 

|  D 

JZ  i 

</>  ^ 

iS^O 

W  § 

1  ro 

(0  s 

1  o 

1  (D 

Q  i: 

:|C£ 

<D  ji 

; 

ol  j: 

E  i: 

“1 

(0  •! 
<w>  % 

$ 

^  o  | 
k-  ro  ^ 

«s| 

■S  i  I 


|  _ _ 

— '  _V 


5  111 

CD  M8& 


5  * 

2  LLl 
0^  I— 


CO 

xv.vx-xtt<*x*xv>x*x*x*x*ix*x>xix 


x^SL:--  .  ■  Q  si~ 

l  ™  %  si 

S  *i§l 

:j  ^  :C>:  M: 


•  9S.  8C^V«*  fcf 


!?§ 


■II 

:  :*£:  ::CQ;:  ; 

C^T 


mm 


■m  Gb  SbtfiOiii 

JE.JE  VE  JEH 


I  T-  CT)  CM 
S  'r-  0  q  xj- 

$  o  csi  uo 


^  ^  C 


:.<»  ■  tb  •  <» 

mxMMixM 


0-9  G  : 


'  0-Q.C\l'Q 


,>..  s ... 

o  m 
o 

O  'g  ^ 

0  15 

O  > 

'mmwM 

Q: ■■'&>■■■■■ 

:$v”a;vix? 

x  o>  ,• 

*  <D  •:•' 

**•:<#/:  ; 


§  §£■ 

“o  =5  •  55 

gE'i 

OO  a 


£i  iS  o  ■ 

sSkv&sMte 


v  § 


_  'CD  ,£J 

d  ^  HE  c 

w  6;^«r  i 

5J  o  p> 

Q  n  ±r 


aa : 


s 

O-itS  .  o 

.:i:X::|. 

.  ‘--Cg  ‘  tol 

llii? 


>  W-’D  : 
•  0>  "»  • 
O:  Z.  g  CQ. 


OjS^erviS^  {  0.75  jlipplj 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg^L  at  Z=0) 

Distance  from  Source  (ft) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgfl.  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgflL  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg^L  at  Z=0) 


FORMER  UST  PIT  WITH  1998  BENZENE  DATA 


S' 

I  S?  &  fi  f 

<  e  42  ■  jg- 
• .  is**-  w 
.•"■•  3?0*  »  ■  :S 

p  it^l 

^Sfg* 

P&ssrSS  w 
,  :  >:as  «>  ::  co 

8  If#  | 


.g^§-iP 

gi'S'ti 

;£: 

•5: 

t:t:t 

§;S  ®; 

La  :>•  ...  ;  ; 


^  <3  >$ 


.6  «b 

:llp 

FP  ^  i  :: 


. h..-.-.-,4-...<.-^ 


°  °  CO 
o  CN  kJ 


.xS::=te  Pti. 
:.:0  ^  & 

§&:  giUST: 

iiaa 

lHiill 

fo  S-  c: 

;«B 


;ii3  3  .c  £ 
!;!;  u  CO  | 
03  i 

si  <D  I 

||*j 


l-S- 

£ 


U-  <fl  I 

<u  ,s>  § 
o  ••§  1 
w  *w  | 


i 

< 

q: 

1  3 

1  -2“ 

SiP 

pi 

1^ 

ill 

< 

O 

i 

ms 

v»f 

Z 

1  5 
|  0) 

p; 

:0| 

M| 

q; 

I  > 

B 

|1 

1 

H  ^  ^ 

P'  \  ! 


z  a: 

3  LU 


3  :» 

O 

5  111 

0) 

>  :"  ! 


®  :  *P  .: 


°n  .  8  @1= 

1  :•:»:•  :*►*-:  •:•:*<:  -z*S;- 


Ills 

I  Tj-  ^ 


4<  +*>  N  * 

«&  ftT  <8 

Wt'Sii'i! 

xa  mmm  -J 


:.:  '££>  Cn  •: 


Pilllll 


o  -9  o 

;^.£->Sj! 


lE  E  E  JE 


sd>;  Sis  t-  a)  cm 
*1*  Mi  ■<-  O  <=>  ■*■ 
iSSi  ws;  O  C\i  tD 


logo  ::|:| 
PS  S  U  ^  «-  ^ 


>* ■  • 

©  ^:':v; 

0  » 

O'^  Pii 

S:  gj.fe 
o®"- 
0>  ' 

mmm 

x-fV-K-nv:-:-:-:-:- 


Vv:-‘:  •!:;.: 

SiJ&'fe! 

:.'t»  ^5 :•::»••! 

o  Eg 

5«©?:#s 

lllpigl 

z?  d  :>  • 

:•:»•  IC::« 

. . 

iiiiiifeii 


:  '25  *  •  ::::::Q)P:: 

: '  g  £.-&••  ~J 

.  5*  d.  5?  ,£:::  .  i:0>: 

tit:  :ra  ::  <u  ,!2  :::.  B: 
Ul.S.  p  D  : '"  ^ 

m^mn  S::^: 

.  o  I®:  i-  c  •  Jp  IS;;:.:  ,§ 

i  .  §  5?  ©  •'S 


g 

llii^il 

ippl  9h! 

•  g  b  a 
m  Q  o  o 

<0  d  tu: 


§  iiiiiiiti 

*lf; 

ill 

.  w  <U 

HH 


Observed  Methane^  :‘  "  CH4  \  0.75  lijiiii 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgflL  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgfL  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg'L  at  Z=0) 


npui 


CURRENT  UST  PIT  WITH  1997  XYLENE  DATA  AND 
THREE  YEARS  OF  SOURCE  REMOVAL 


*i& 

*5  c;  yS 

ih?  pg; 

;.  I'eb 

5^  | 

'  >  ©  5  *5  i 

I  '^;ilS- 

l.tM 


1  hi 

*ip 

Hw  TP 


■:  ^  jtj::  :$$>.;  : 


’  ;1  ▲ 

;  5  : 1  1 


iass55i3Q: 

Mil: 

:  r/  '  -O  •• :- 

,;g.:<sr 

2:¥8 

|g|0!g 


zb  ■&  *£  -  -< 

<  :.0  :g  : 

4°  ?oi&:; 

^  :£<!!;: 

r—  .QQ  . ; 


iKii 


S°F 


:  C-  <*> 

•;  <t-:r=  o“:Q 

.OpNiO 
m  u  g 

:0::£  •£:• 

iiflgll 

sili'ii 


^  :-V  • 

ill 


K  te  »1* 


o  T:r  i 

ipi 

O  %  : 
O  >.  : :': i:: 
&& te$wm 

D  a)  : 

•CMG;".  15 

j-  <u  ••••: 

v:  -<D 


©IS 

,’H' 

:'3:<.<D:  ;£•  - 

mm&w* 
o.:.o  £ 

f  l> 

<C  :.  CD 

t%;£ 

mmmm 


I  °.  m  0  it 

ls°| 


<b  .to  ‘  <» 
g  •&  g  vi 


>  •;:;  to 

■<ifi  '::£::W::£ 

«  d>  O  D 

w  a  5: 


%#S  p:2§ 

:::  .  <U!i 

;:S0:::O.:Q:,;£i¥!.;O:.Q: 


Observed  MethSne*  CM4  -  f  0.75 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg/L  at  Z=0) 


Timestep 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgfL  at  Z=0) 


Timestep 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  FLUME  CENTERLINE  (mg^L  at  Z=0) 


Prev  Timestep 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE 


•  -O 

I— -it  o 


wrn^M: 

,  •]•••  |  .: 


MN!. 


V  \|  v* 

■  CD 


:  ;'w- 

■pr  v/A-r  i.:,;  J;q;x'n: 

,  : 


Q.  H  Q_ 

0)  J  0) 

to  I  « 

<D  1  <1) 


FORMER  UST  PIT  WITH  1998  BENZENE  DATA  AND 
THREE  YEARS  OF  SOURCE  REMOVAL 


1 

I 

II 

W: 

if 

■  ft 


b* 

!« 
•  cTS  *§ 


in 

# 

T— 

te. 

pi: 

£+&+» 

m 


H 

*.o[ 

!'c6i 

se^i 

g 
0) 
CO 


■8 
h-  .CQ 


E 

iil® 

is:: 

C0:"! 

SSI 

t®ii 

iHt: 

ijolisi 

3  § 
CO  IS 

•  •  :  iq*:: 

mm 

0::M 

«!! 

I®111 

PI! 

iilll 

loll 


ICC: 

m 

■m. 

m 

m 

!:||!I 

1 

w 

3SS 

?os: 


g  <0l 


Hoi 

m 

H 

IUJ: 

m 

o' 

m 


Mi 


Ml 

0:£ 


0 

0 

0 

(N 

10 

to 

.c’S  •■ 


f4m  ■ 

m 

in 

O  -o: 

■  ;  o 

«o  -S 


m 

M I 


v; 

PI 

ft* 

$8$ 

m 

:5JR:>:: 

•:E’ 


it- 


P;|;| 


9 

1 

m 

in 

h- 

1 

i 

I 

m 

:g»: 

!il 


O  v: 

©1: 

O:  ■'% 

LU  ;  o 

0:3 

:0::>; 

mm. 

D  :D) 

■Cx.CL 
.X .  <P 
■'■  <D 


■!■ 

,.x 

$s  :  a  »U 

O  O  £ 
II«  g 

W  333  a.  > 

wmmmm 


m 

to.  i: 

O- 


HI 


:^v- 


* 

■ 


IStlil 


m mm$8m 

■■<5- « =£•• 

ItOxIlcoxiaixx 


111 


&ifc:ivi::: 

lgf 

;:;x:gii 

•Xvl-x 

pES 

..J&Efc: 

fe: 

ti^OB  : 

ms: 
jpgs 
Gig! 
..:.0  . 


IDJx 
C  : 

i:©®: 


I&II 

,2£  *  ' 

.£  & 

■  <u  ■  >:  *;:■ .  © 

•  •Cl  .  •  £•■  ••  p 
:>to;  :  £ 

9  *3 


E-5i: 

CD  .— : : 

S : 

C  .r-p  • 

•2:3: 


:Q$: 

■b 

ijiijP 

iiS® 

fE| 

iSSfe: 

xiCOx: 

tu 


1 

■ 

1 

1 

§§ 

*8: 


2 1 ^iil 

£>£^1^1 

».« ;i 


wM 

1 

cr> 

CM 

in 

•r- 

0 

0 

r^. 

d 

i 

csi 

in 

d 

M;;i: 


Timestep 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg/L  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mgft,  at  Z=0) 


APPENDIX  G 

USEPA IEUBK  MODEL  INPUT  AND  OUTPUT 


LEAD  MODEL  Version  0.99d 


AIR  CONCENTRATION:  0.100 
ldoor  AIR  Pb  Cone:  30 
:her  AIR  Parameters: 


/UK  V. 


ug  Pb/m3  DEFAULT 
0  percent  of  outdoor. 


Age 

Time  Outdoors  (hr) 

Vent.  Rate  (m3 /day) 

Lung  Abs 

0-1 

1.0 

2.0 

32.0 

1-2 

2.0 

3.0 

32.0 

2-3 

3.0 

5.0 

32.0 

3-4 

4.0 

5.0 

32.0 

4-5 

4.0 

5.0 

32.0 

5-6 

4.0 

7.0 

32.0 

6-7 

4.0 

7.0 

32.0 

DIET :  DEFAULT 

DRINKING  WATER  Cone:  12.30  ug  Pb/L 
WATER  Consumption:  DEFAULT 


SOIL  &  DUST: 

Soil:  constant  cone. 

Dust:  Multiple  Source  Analysis 


Age 

Soil  (ug 

Pb/g) 

House  Dust  (ug  Pb/g) 

0-1 

23.0 

26.1 

1-2 

23 . 0 

26.1 

2-3 

23.0 

26.1 

3-4 

23.0 

26.1 

4-5 

23.0 

26.1 

^  5-6 

23 . 0 

26.1 

^  6-7 

23 . 0 

26.1 

Additional  Dust  Sources:  None  DEFAULT 

Soil 

contribution  conversion 

.  factor:  0.70 

Air 

contribution  conversion 

.  factor:  100.0 

PAINT  Intake:  0.00  ug 

Pb/day 

DEFAULT 

MATERNAL 

CONTRIBUTION : 

Infant 

Model 

Maternal  Blood  Cone: 

2.50 

ug  Pb/dL 

CALCULATED  BLOOD  Pb  and  Pb 

UPTAKES : 

YEAR 

Blood  Level 
(ug/dL) 

Total  Uptake 
(ug/day) 

Soil+Dust  Uptake 
(ug/day) 

0.5-1 

2.4 

4.42 

0.60 

1-2 

2.7 

6.61 

0.94 

2-3 

2.6 

7.12 

0.95 

3-4 

2.5 

7.12 

0.96 

4-5 

2.3 

6.93 

0.71 

5-6 

2.2 

7.25 

0.64 

6-7 

2.1 

7.60 

0.61 

• 

YEAR 

Diet  Uptake 
(ug/day) 

Water  Uptake 
(ug/day) 

Paint  Uptake 
(ug/day) 

0.5-1 

:  2.63 

1.17 

0.00 

Air  Uptake 
(ug/day) 


0.02 


m  u)  i> 


1- 2:  2.73  2.90 

2- 3:  3.08  3.03 

3- 4:  2.98  3.12 

2.89  3.26 

3.06  3.45 

3.39  3.51 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.03 

0.06 

0.07 

0.07 

0.09 

0.09 


APPENDIX  H 

COST  TABLES  FOR  REMEDIAL  ALTERNATIVES 


ALTERNATIVE  1  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 


Author:  JRH 
Date:  7/21/98 
Checked  by: 
Date: 


Groundwater  Sampling  -  Years  1999-2001  then  biennially  2002  to  2069  -  8  wells  sampled  each  event 


Sampling  Labor  50  hours  x 

8  Long-Term  Monitoring  Wells 

5  QA/QC  (1  dupl,  1  field  blank,  1  trip  blank,  1  MS,  1  MSD) 
13  Total  Samples 


$60  /hour 


$3,000 


Analytical  Subcontractor 


13  BTEX/napthalene/ 

$150  /each 

$1,950 

MTBE 

8  Methane 

$100  /each 

$800 

12  Field  Parameters 

$20  /each 

$240 

Supplies 

$500  lumpsum 

$500 

Travel 

$400  lump  sum 

$400 

Data  Management  (20  hr  x  $60hr) 

$1,200 

$1,200 

Data  Validation  (1 5  hr  x  $60/hr) 

$900 

$900 

Reporting/Project  Management  Labor 

Word  Processing 

5 

hours  x 

$25  /hour 

$125 

CADD 

10 

hours  x 

$50  /hour 

$500 

Reproduction 

8 

hours  x 

$20  /hour 

$160 

Staff  Level 

40 

hours  x 

$60  /hour 

$2,400 

Proj.  Manager 

15 

hours  x 

$80  /hour 

$1,200 

Editor 

5 

hours  x 

$60  /hour 

$300 

Reporting/Project  Management  ODCs 

$400  lumpsum 

$400 

Total  for  1  Sampling  Event 

$14,075 
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LTM  1  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 

Author:  JRH 
Date:  7/21/98 
Checked  by: 

Date: 


Summary  of  Capital  and  Present  Worth  Costs 
Capital  Costs 

Design/Construct  2  LTM  Wells  in  1 999 

P/F  i=7%  n=1 


Monitoring  Costs 

Annual  Monitoring  of  8  Wells  1 999-2001 
Annual  Cost  =  $14,075 

P/A  i-7%  n=3  PWF  =  2.62431604 

Present  Worth  Cost 

Biennial  Monitoring  of  7  wells,  2002-2040 
(20  events) 


Cost  per  Event 

$14,075 

P/A  i=7%,  n=4 

2002 

$10,737.75 

P/A  i=7%,  n=6 

2004 

$9,378.77 

P/A  i=7%,  n=8 

2006 

$8,191.78 

P/A  i=7%,  n=10 

2008 

$7,155.02 

P/A  i=7%,  n=12 

2010 

$6,249.47 

P/A  i=7%,  n=14 

2012 

$5,458.53 

P/A  i=7%,  n=16 

2014 

$4,767.69 

P/A  i=7%,  n=18 

2016 

$4,164.28 

P/A  i=7%,  n=20 

2018 

$3,637.25 

P/A  i=7%,  n=22 

2020 

$3,176.91 

P/A  i=7%,  n=24 

2022 

$2,774.84 

P/A  i=7%,  n=26 

2024 

$2,423.65 

P/A  i=7%,  n=28 

2026 

$2,116.91 

P/A  i=7%,  n=30 

2028 

$1,848.99 

P/A  i=7%,  n=32 

2030 

$1,614.98 

P/A  i=7%,  n=34 

2032 

$1,410.59 

P/A  i=7%,  n=36 

2034 

$1,232.06 

P/A  i=7%,  n=38 

2036 

$1,076.13 

P/A  i=7%,  n=40 

2038 

$939.93 

P/A  i=7%,  n=42 

2040 

$820.97 

P/A  i=7%,  n=44 

2042 

$717.07 

P/A  i=7%,  n=46 

2044 

$626.32 

P/A  i=7%,  n=48 

2046 

$547.05 

P/A  i=7%,  n=50 

2048 

$477.81 

P/A  i=7%,  n=52 

2050 

$417.34 

P/A  i=7%,  n=54 

2052 

$364.52 

$7,776 


$36,937 
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Author:  JRH 
Date:  7/21/98 


Checked  by: 
Date: 


LTM  1  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 


P/A  i=7%,  n=56 

$318.39 

P/A  i=7%,  n=58 

2056 

$278.09 

P/A  i=7%,  n=60 

2058 

$242.90 

P/A  i=7%,  n=62 

2060 

$212.16 

P/A  i=7%,  n=64 

2062 

$185.30 

P/A  i=7%,  n=66 

2064 

$161.85 

P/A  1=7%,  n=68 

2066 

$141.37 

P/A  i=7%,  n=70 

2068 

$123.48 

P/A  i=7%,  n=72 

2070 

$107.85 

Total  Present  Worth  Cost 


Site  Management  every  year  (70  years) 

Annual  Cost  $6,000 

P/A  i=7%  n=70  PWF  =  14.1603893 

Present  Worth  Cost 


Total  Capital  and  Present  Worth  Costs  of  LTM  Program 


$84,098 

$84,962 

$213,773 
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Remedial  Alternative  2  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 

Author:  JRH 

Date:  7/21/98 

Checked  by: 

Date: 


Capital  Costs 

Biosparging  Pilot  Test  Performance 
Pilot  Test  Workplan 
Pilot  Test  Kit  Rental 

(blower,  accessories,  etc.)  5  days  x 

Labor  112  hours 

Per  Diem  14  days 

Mob/Demob/Data  Analysis  80  hours 

Travel  (1  tround  trip  from  Denver  @ 

$1500  and  one  trip  from  Atlanta  @  $200) 

Misc.  Supplies 
Contingency  (10%) 

Installation  of  the  18-Well  Biosparging  System 


$500  /day 
$70  /hour 
$136  /day 
$70  /hour 

$1,700  lumpsum 
lump  sum 

Subtotal 


$4,000 

$2,500 

$7,840 

$1,904 

$5,600 

$1,700 

$500 

$2,404 

$26,448 


Design/Procure/lnstall  System 

360  hours  x 

$70  /hour 

$25,200 

Blower/Shed/Accessories 

$5,000  lumpsum 

$5,000 

Asphalt  Cutting/ Well  point  Installation/trenching 

$10,000  lumpsum 

$10,000 

Electrical  Subcontractor 

$5,000  lump  sum 

$5,000 

Per  Diem 

20  days  x 

$90  /day 

$1,800 

Travel 

$2,000  lumpsum 

$2,000 

Geprobe  Rental  (2  weeks) 

$4,000  lumpsum 

$4,000 

O  &  M  Manual  Preparation 

40  hours  x 

$60  /hour 

$2,400 

Contingency  (10%) 

$5,540  lump  sum 

$5,540 

Subtotal 

$60,940 

2-well  SVE  System 

Design/Procure/lnstall  System 

130  hours  x 

$70  /hour 

$9,100 

ICE  Unit  (V3) 

$65,000  lumpsum 

$65,000 

Asphalt  Cutting/  Well  Installation 

$2,500  lumpsum 

$2,500 

Electrical  Subcontractor  (included  with  biosparging  system  abov 

$0  lumpsum 

$0 

Per  Diem 

10  days  x 

$90  /day 

$900 

Travel 

$1,500  lumpsum 

$1,500 

O  &  M  Manual  Preparation 

40  hours  x 

$60  /hour 

$2,400 
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Remedial  Alternative  2  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 

Author:  JRH 

Date:  7/21/98 

Checked  by: 

Date: 


Emissions  Permitting 

$1,000  lumpsum 

$1,000 

Contingency  (10%) 

$8,240  lumpsum 

$8,240 

Subtotal 

$90,640 

Future  Costs 

Confirmatory  Soil  Sampling  at  6  Locations 

Sampling  Labor 

12  Soil  Samples 

5  QA/QC 

17  Total  Samples 

60  hours  x 

$60  /hour 

$3,600 

Analytical  Subcontractor 

17  BTEX  +  naphthalen 

$150  /each 

$2,550 

Geoprobe  Rental 

2  days  x 

$500  /day 

$1,000 

Supplies 

$500  lumpsum 

$500 

Travel 

$1,500  lumpsum 

$1,500 

Per  Diem 

4  days  x 

$90  day 

$360 

Office  ODC 

$300  lumpsum 

$300 

Contingency  (10%) 

$981  lump  sum 

$981 

Total  Future  Cost 

$10,791 

Annual  and  Operational  Costs 

Soil  Gas  Sampling/  Respiration  Testing  at  6  Locations 

-  Semiannually 

Soil  Gas  Analysis  (EPA  TO-3) 

6  samples  x 

$130  /sample 

$780 

Sampling  Labor 

64  hours  x 

$60  /hour 

$3,840 

Sample  Shipping 

$250  lumpsum 

$250 

Per  Diem 

8  days  x 

$90  /day 

$720 

Travel 

$1,500  lumpsum 

$1,500 
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Remedial  Alternative  2  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 

Author:  JRH 

Date:  7/21/98 

Checked  by: 

Date: 


Equipment  Rental  (Meters) 

$500  lumpsum 

$500 

Progress  Report 

20  hours  x 

$70  /hour 

$1,400 

Contingency  (10%) 

$899  lump  sum 

$899 

Subtotal 

$9,889 

Total  for  1  year  (two  sampling  events) 

$19,778 

Groundwater  Sampling  -  Annually  for  5  years  Biennial  for  12  years  (8  wells,  1 1  events) 

Total  for  1  sampling  event  (from  Alternative  1  cost  estimate) 

$14,075 

Operation  and  Maintenance  of  the  Biosparging/SVE  System  -1  trip  per  month 

System  Monitoring 

Monitoring  Labor 

180  hours  x 

$60  /hour 

$10,800 

Travel 

$1,200  lumpsum 

$1,200 

Per  Diem 

12  daysx 

$90  /day 

$1,080 

Equipment  Rental 

$1,200  lumpsum 

$1,200 

Electrical  Usage 

$5,000  lump  sum 

$5,000 

Annual  O&M  Cost 

$19,280 

Site  Management  -  per  year 

100  hrs/yrx 

$60  /hour 

$6,000 

Summarv  of  Capital  Costs  and  1st  Year  of  Operation 

Biosparging  System  Pilot  Test 

$26,448 

Installation  of  the  18-Well  Biosparging  System 

$60,940 

Installation  of  the  2-well  SVE  System 

$90,640 

Groundwater  Sampling  per  year 

$14,075 

Soil  Gas  Sampling/  Respiration  Testing  at  6  Locations  for  First  year 

$19,778 

Site  Managment  for  first  year 

$6,000 

Annual  O&M  Cost 

- 

$19,280 

Total  Capital  Costs 

$237,161 
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Remedial  Alternative  2  Cost  Estimate 
Tyndall  AFB  BX  Service  Station 
731854.10000.30000 

Author:  JRH 

Date:  7/21/98 

Checked  by: 

Date: 


Annuai  Costs 


Groundwater  Annual  Sampling  for  5  years 

Annual  Cost 


P/A  1=7%,  n=5 

PWF  = 

4.10019744 

Groundwater  Biennial  Sampling  for  12  years 

P/A  1=7%,  n=6 

2004 

$9,378.77 

P/A  i=7%,  n=8 

2006 

$8,191.78 

P/A  i=7%,  n=10 

2008 

$7,155.02 

P/A  i=7%,  n=12 

2010 

$6,249.47 

P/A  1=7%,  n=14 

2012 

$5,458.53 

P/A  1=7%,  n=16 

2014 

$4,767.69 

Present  Worth  Cost 

Groundwater  sampling  Present  Worth  Cost 
Biosparging/SVE  System  Maintenance  (3  years) 

Annual  Cost 

P/A  i=7%,  n=3  PWF  =  2.62431604 

Present  Worth  Cost 


Soil  Gas  Sampling  Semiannually  for  three  years 

Annual  Cost 

P/A  1=7%,  n=3  PWF  =  2.62431 604 

Present  Worth  Cost 


Site  Management  every  year  (17  years) 


Annual  Cost 


P/A  i=7%  n=17 

Future  Costs 

Present  Worth  of  Confirmatory  Soil  Sampling 
P/F  i=7%  n=4 


PWF  =  9.76322299 
Present  Worth  Cost 


Total  Present  Worth  of  Annual  Costs  = 


Total  Cost  Estimate  of  Proposed  Corrective  Action  = 


$14,075 


$98,912 

$98,912 

$19,280 

$50,597 

$19,778 

$51,904 

$6,000 

$58,579 

$8,232 

$259,991 

$505,385 
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Design/Construct  2  LTM  Wells 

Standard  Rate  Schedule 


Tyndall  AFB  BX  Service  Station 


Billing 

Billing 

nu 

Install  New 

Category 

LTM/POC 

Task  2 

Cost  Code/(Billing  Category) 

Rate 

HHH 

Wells  ($) 

(hrs) 

Word  Processor  88/(15) 

$30 

$0 

CADD  Operator  58/(25) 

$47 

$0 

Technician  42/(50) 

$40 

$200 

Staff  Level  16/(65) 

$57 

$855 

Project  Level  12/(70) 

$65 

$260 

Senior  Level  10/(80) 

$85 

$170 

Principal  02/(85) 

$97 

0 

$0 

Total  Labor  (hrs  |  $) 

26 

$1,485 

ODCs 

Phone 

$20 

Photocopy 

$10 

Mail 

$0 

Computer 

$0 

CAD 

$0 

WP 

$0 

Travel 

$150 

Per  Diem 

$0 

Eqpt.  &  Supplies 

$150 

Total  ODCs 

|  $330 

Outside  Services 

LTM/POC  Well  Installation  Costs 

$2,160 

Surveying 

$400 

Other:  Maintain  Institutional  Controls 

$0 

Total  Outside  Services 

$2,560 

Task  1:  Install  2  New  LTM  wells 
Task  2:  Subcontracting/Permitting 
Task  3 :  Reporting/PM  per  Event. 


Subcon¬ 

tracting 

($) 

Task  3 
(hrs) 

Reporting 
&  PM  ($) 

2 

$60 

2 

$60 

0 

$0 

5 

$235 

0 

$0 

0 

$0 

30 

$1,710 

10 

$570 

8 

$520 

2 

$130 

2 

$170 

2 

$170 

0 

$0 

0 

$0 

42 

$2,460 

21 

$1,165 

$20 

$0 

$0 

$10 

$10 

$20 

$20 

$20 

$0 

$50 

$20 

$20 

$0 

$0 

$0 

$0 

$0 

$0 

$200 

$120 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

Task  2 

Task  3 

$2,460 

$1,165 

$200 

$120 

$0 

$0 

$2,660 

$1,285 
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Tyndall  AFB  BX  Service  Station  Backup  Calculations 
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